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ABSTRACT  OF  PROCEEDINGS. 

Orddjabt  Meeting,  27th  November,  1877. 

Professor  Tats,  F.O.S.,  V.P.,  in  the  chair. 

Thb  Hon.  Secretary  laid  on  the  table  "The  Statute  Index  of 
Tasmania  for  1676." 

Mr.  A.  Adameon,  jun.,  was  elected  an  ordinary  member. 

The  Chairman  read  a  letter  referring  to  the  supposed  bones  of  a 
whale  visible  in  the  Hurray  Cliffs,  near  Blanchetown. 

Mr.  D.  C.  F.  Moodik  fvisilor)  read  a  paper  on  "The  N on- introduc- 
tion of  Diseased  Cattle,"  which  was  followed  by  a  discussion. 

Ordinary  Meeting,  18th  December,  1877. 

J.  S.  Lloyd,  Esq.,  Hon  Treasurer,  in  the  chair. 

The  Rev.  W.  R.  Fletcher,  M.  A.  (member),  read  a  paper  on  "  The 
Exploration  of  Palettine,"  which  was  followed  by  a  discussion. 

Ordinary  Meeting,  5th  February,  1878. 

Professor  Tatb,  F.G.S.,  V.P.,  in  the  chair. 


r  Tatb,  F.O.S.,  V.P.,  exhibited  a  piece  of  rock  from 
Hallett's  Cove,  which  showed  a  polished  and  scratched  surface,  indica- 
tive of  glacial  action. 

Dr.  Schowburgk  (member)  read  a  paper  on  "  Plant-fragments 
found  in  the  Tombs  and  other  Monumental  Buildings  of  the  Ancient 
Egyptians,"  which  was  followed  by  a  discussion. 


Mr.  T.  D.  Smsuton,  P.V.P.,  took  the  chair  while  Professor  Tati 
read  *  paper  communicated  by  Mr.  Otto  Tapper  on  "  The  Decrease  of 
many  Specie*  of  Insects  and  the  Increase  of  some  in  South  Australia," 
which  was  followed  by  a  discussion. 

Ordinary  Meeting,  96th  February,  1878. 

Professor  Tatr,  F.G.S.,  V.P.,  In  the  chair. 

The  Chairman  announced  that  the  Council  had  received  the  resig- 
nation of  Mr.  W.  C.  M.  Finniss  as  Hon.  Secretary,  and  that  Mr.  Walter 
Rutt  would  act  as  Hon.  Secretary  pro  km. 

The  Chairman  exhibited  a  selection  of  fossils,  obtained  from  the 
Murray  Cliffs  at  Olenforslan,  near  Blanchetown,  in  which  the  original 
shell  is  replaced  by  selenite.  He  considered  these  shells  to  be  Eocene, 
and  that  our  South  Australian  Tertiary-beds  were  of  older  dste  than 
had  been  suspected.    A  discussion  upon  the  subject  ensued. 

Ordinary  Mrrtino,  19th  March,  1878. 

Professor  Tatb,  F.G.S.,  V.P.,  in  the  chair. 

Mr.  Thos.  Harry  was  elected  an  ordinary  member. 

Notice  of  motion  wss  given  by  Messrs.  Tate,  Ingleby,  Smeston, 
Wilson,  and  Todd,  proposing  alterations  in  the  Rules,  and  it  waa  resolved 
that  the  same  should  be  printed  and  circulated. 

F™.  Messrs.  D.  B.  Adamson,  A.  W.  Dobbie,  J.  Macgeorge,  and  B.  H. 
Babbage,  Professor  Lamb,  and  Dr.  Schomburgk,  with  the  Council,  wen 
appointed  a  Committee  to  arrange  for  a  Conversazione  ;  Mr.  W.  Butt  to 
act  as  Hon.  Secretary. 

Mr.  T.  D.  Smeaton  took  the  chair  while  Professor  Tatr  read  a  paper 
communicated  by  Mr.  Gavin  Secular,  on  "  The  Origin  of  Mineral  Veins, 
with  special  reference  to  the  Barossa  District." 

The  Hon.  Secretary  pro  tern,  resd  a  paper  communicated  by  Mr. 
H.  H.  Hayter,  F.S.S.,  Government  Statist  of  Victoria,  on  "Infantile 
Mortality  in  South  Australia."  A  discussion  followed,  which  was 
adjourned  to  the  next  ordinary  meeting. 

Conversazione,  16th  April,  1878. 

The  Conversazione  was  held  in  the  Town  Hall,  Adelaide,  which 
was  filled  with  philosophical  instruments,  collections  of  natural  history, 
and  other  objects  of  scientific  interest,  as  well  as  illustrated  works  upon 
natural  history,  and  a  few  specimens  of  the  tine  arts.  Numerous  experi- 
ments were  performed  with  tbe  apparatus,  and  two  or  three  telephones 
were  in  operation  throughout  the  evening. 

Ordinary  Mebtino,  21st  May,  1678. 

Professor  Tatb,  F.G.S.,  V.P.,  in  the  chair. 

The  Hon.  Secretary  pro  tern,  laid  on  the  table  a  copy  of  a  paper 
•     -  ■  '-■ " '-'i,"  f>y  Professor 
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Iamb,  and  of  "A  catalogue  of  the  plants  in  the  Botanic  Garden, 
Adelaide,"  and  of  "  The  Annual  Report  of  the  Botanic  Garden  for  the 
mi  1877)"  by  Dr.  Schomburgk.  Copies  of  the  last  two  work*  ware 
distributed  among  the  numbers  present. 

The  following  gentlemen  were  elected  ordinary  members : — Mussts. 
Goo.  Brunskill  and  W.  L.  Ware. 

Tie  cordial  thanks  of  the  Society  were  presented  to  those  gentlemen 
mat  being  membera  of  the  Society  who  bad  assisted  by  sending  exhibits 
to  the  late  Conversazione. 

The  existing  Boles  were  repealed,  and  a  new  code,  as  proposed  by 
the  Council,  wsa  passed  with  a  few  verbal  amendments. 

The  adjourned  discussion  upon  Mr.  Hayter's  paper  on  "  Infantile 
Mortality  in  Sooth  Australia  "  was  continued. 

Obddmrt  Kutdm,  18ts  Jems,  1878. 
Professor  Tatk,  F.Gh&,  V.P.,  in  the  chair. 
The  following  officers  were  elected  for  the  remainder  of  the  session: 


— As  Honorary  Secretary,  Mr.  Walter  Rutt,  C.E.;  as  Vice-President, 
Mr-  T.  D.  Smeaton  ;  as  Member  of  Council,  Mr.  D.  B.  Adamson. 

The  Hon.  Sbcbetart  laid  on  the  table  "  The  Statistical  Register 
for  Victoria  for  1876,"  and  "  Statistics  of  Friendly  Societies  for  Victoria 
for  1876." 

Mr.  C.  A.  Wilson  (hon.  member)  drew  attention  to  the  recent  dis- 
covery of  two  more  planetoids. 

The  Hon.  Sbckbtakt  read  a  paper,  communicated  by  Mr.  Otto 
Tapper,  on  "The  Habits  and  Description  of  anew  South  Australian 
Beetle  (Mtlolontha  destructor),''  which  was  followed  by  a  discussion. 

The  Hon.  Sbcrktabt  read  a  paper,  communicated  by  Mr.  W.  T. 
Bednall,  on  "  Australian  Trigonias  ana  their  Distribution,  which  wss 
followed  by  a  discussion. 

Professor  Tate,  F.G.8.,  V.P.,  read  abstracts  of  two  papers  on 
*■  Recent  South  Australian  Marginellida) "  and  on  "Fossil  Australian 
Marginellidje." 

Specimens  in  illustration  of  the  foregoing  papers  were  exhibited. 

Mr.  T.  D.  Smbaton,  V.P.,  exhibited  the  imago  and  chrysalides  of 
a  large  brown  and  white  butterfly,  which  had  within  the  test  few  years 
established  itself  in  South  Australia.  A  discussion  followed,  in  which 
it  was  asserted  tbst  tbe  species  was  DanaU  Archiput,  that  its  original 
habitat  waa  the  United  States  of  America,  and  that  it  had  been  observed 
in  Queensland,  New  South  Wales,  Victoria,  and  elsewhere  in  the  Southern 
Hemisphere. 

Obdin-iby  Mmrmo,  18th  July,  1878. 

Professor  Tatb,  F.G.S.,  V.P.,  in  the  chair. 

The  following  gentlemen  were  elected : — As  Corresponding  Mem 
ten— Messrs.  H.  H.  Hayter,  F.S.8.,  Gavin  Secular,  and  Otto  Tepper 
aw  Ordinary  Members — Mr.  A.  Adamson,  Colonel  Biggs,  and  Dr.  Verco, 
M.D.,  M.R.C.S.;  as  Associate— Mr.  Stirling  Smeaton. 


The  Hon.  Shcmtary  laid  on  the  table  a  "  List  of  Land  Sheila 
collected  on  Fitzroy  Island,"  by  Mr.  John  Braxier,  O.M.Z.8. 

Tha  Chaiemak  exhibited  specimens  illustrative  of  a  paper  recently 
■wanted  by  himself  to  the  Limueaii  Society  of  New  South  Wales  on 
"  Three  new  species  of  Helices ;"  also  corals,  including  one  new  spades, 
illustrative  of  a  paper  presented  to  tha  same  Society  by  the  Rev.  J.  R. 
T.  Woods,  F.L.8.,  F.G.S.,  honorary  member  of  this  Society,  on  "Tha 
extra-tropical  corals  of  Australia." 

The  Hod.  Sec&staby  read  a  paper  by  Mr.  Otto  Tapper,  corres- 
ponding member,  on  "  Whirlwinds,*'  which  was  followed  by  a  dis- 
cussion. - 

Ordinary  Meeting,  20th  August,  1878. 

Professor  Tate,  F.G.S.,  V.P.,  in  the  chair. 

The  Chairman  referred  to  his  having  found  near  the  Murray  Month 
a  sandpiper,  whose  foot  was  clasped  by  a  large  Donax  shell,  which  it  had 
probably  carried  from  the  Middleton  beach.  This  incident  illustrated  by 
analogy  Darwin's  suggestion  that  the  wide  distribution  of  fresh-water 
animal"  and  plants  was  due  to  the  agency  of  aquatic  birds. 

Mr.  Samuel  Hiooa,  F.G.S.  (visitor),  read  a  short  abstract  of  "  A. 
list  of  minerals  found  in  South  Australia,  which  he  was  compiling  for 
presentation  to  the  Society ;  and  the  paper  was  followed  by  a  discussion. 

Mr.  Chahlhs  Todd,  C.M.Q.,  F.R.A.S.,  M.S.T.B.,  member  of 
Council,  read  a  paper  on  "  The  Telephone  and  the  Microphone,"  followed 
by  experiments.  ■ 

Ordinary  Meeting,  17th  Sxptxmbxr,  1876. 
Professor  Tate,  F.G.8.,  V.P.,  m  the  chair. 

The  Hon.  Secret  ah*  hud  upon  the  table  "  The  Statistical  Register 
of  Victoria  for  1677  ;  parts  1  and.  2  ;"  several  volumes  of  "  The  Bulletin 
of  the  Signal  Service  of  the  United  States  for  1874 ;"  "  Smithsonian 
Report  for  1876  ;"  and  "  Transactions  of  the  Royal  Society  of  Victoria, 
vols.  13  and  14." 

Mr.  E.  P.  Nesbit,  jun.,  was  elected  Auditor. 

Mr.  R.  Ingleby,  Q.C.,  drew  attention  to  the  sympathy  existing 
between  the  weather  in  the  Southern  and  that  in  the  Northern  Hemisphere. 
In  the  latter  there  had  occurred  successively  a  stormy,  a  dry,  a  hot,  and 
a  wet  season.  The  two  former  we  had  already  experienced  here,  and  be 
anticinatod  a  hot  rammer,  and  probably  a  wet  November  and  December. 
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REPORT  OF  THE  COUNCIL 

OP  THE 

ADELAIDE  PHILOSOPHICAL  SOCIETY 

FOB  THE  YBAB  BNDI2CG  8BPTEMBBB  30lH,  1878. 


In  presenting  to  the  members  of  this  Society  the  twenty-fifth  Amnial 
Report  of  its  proceedings,  the  Council  have  pleasure  in  stating  that  the 
papers  which  have  been  laid  before  the  members  during  the  past  year 
have  been  of  a  character  worthy  of  the  Society,  embodying  the  results  of 
a  considerable  amount  of  original  research ;  and  it  is  a  cause  of  regret 
that  the  attendance  of  members  and  their  friends  at  our  meetings  has  not, 
aa  a  rule,  been  so  large  as  might  reasonably  have  been  expected  from  the 

Duality  of  the  matter  submitted.    The  following  is  a  list  of  the  papers 
ud  before  the  Society  during  the  year : — 

"  The  Non-introduction  of  Diseased  Cattle,"  by  Mr.  D.  C.  F.  Moodie. 

"  The  Exploration  of  Palestine/'  by  Rev.  W.  R.  Fletcher,  MA. 

"  Plant-fragments  found  in  the  tombs  and  other  monumental  build- 
ings of  the  Ancient  Egyptians,"  by  Dr.  Schomburgk,  Dr.  Ph.,  &c. 

"  The  Decrease  of  many  species  of  Insects,  and  the  Increase  of  some, 
in  South  Australia/'  by  Mr.  Otto  Tepper. 

"  The  Origin  of  Mineral  Veins,  with  special  reference  to  the  Baroasa 
District,"  by  Mr.  Gavin  Scoular. 

,( Infantile  Mortality  in  South  Australia,"  by  Mr.  H.  H.  Hayter, 
F.S.S. 

"  The  Habits  and  Description  of  a  new  South  Australian  Beetle 
(Melolontha  destructor)"  by  Mr.  Otto  Tepper. 

"  Australian  Trigonias  and  their  distribution,"  by  Mr.  W.  T.  BednalL 

"  Recent  Australian  MarginellicUe,"  by  Professor  Tate,  F.G.S. 

"  Fossil  Australian  Marginellidee,"  by  Professor  Tate,  F.G.S. 

"  Whirlwinds,"  by  Mr.  Otto  Tepper. 

"A  list  of  Minerals  found  in  South  Australia,"  by  Mr.  Samuel 
Higgs,  F.G.S. 

"  The  Telephone  and  Microphone/9  by  Mr.  Charles  Todd,  C.M.GK, 
F.RA.S.,  M.S.T.E. 

"  The  Fossil  Corals  of  Aldinga,"  by  Rev.  J.  E.  Tenison  Woods, 
F.L.S.,  F.G.S.,&c. 

"  The  correlation  of  the  coral-bearing  strata  of  South  Australia,  with 
a  list  of  species  of  tertiary  corals,"  by  Professor  R.  Tate,  F.G.S. 

"  Subterranean  water  supply  in  the  Interior,"  by  Mr.  T.  £.  Rawiin- 
son,  C.E. 

In  addition  to  the  ordinary  meetings  of  the  Society,  a  very  successful 
Conversazione  was  held  in  the  Town  Hall,  Adelaide,  during  the  month  of 
April,  which,  as  your  Council  believes,  excited  considerable  interest  in 
scientific  subjects,  not  only  among  the  members  of  this  Society,  but  also 
among  the  general  public. 

The  following  works  have  been  presented  to  the  Society's  library 
during  the  year : — 

"  The  Statute  Index  of  Tasmania  for  1876." 


"The  motion  of  a  anew  in  an  infinite  mass  of  water,"  by  Professor 
Lamb. 

"Catalogue  of  plants  in  the  Botanic  Garden,  Adelaide,"  by  Dr. 
Schomburgk,  Dr.  PL 

"  Annual  Report  of  the  Botanic  Garden  for  1877,"  by  Dr.  Schom- 
Inrgk,  Dr.  Ph. 

«  Statistical  Register  of  Victoria,  parte  of  1876  and  1877." 

List  of  Land  sheila  collected  on  Fitsroy  Island;  by  Mr.  John 
Braxier,  C.M.ZJS. 

During  the  year  the  Council  carefully  considered  the  Rules  of  the 
Society,  and  came  to  the  conclusion  that  it  was  advisable  to  revise  them, 
and  the  amended  code,  adopted  by  the  Society  on  the  21st  May,  is  now 
in  force.  The  chief  alterations  consist  in  the  numerical  increase  in  the 
Council,  the  admission  as  corresponding  members  of  residents  in  this 
Province  at  a  distance  from  Adelaide,  and  the  creation  of  the  new  class 
of  Associates. 

Several  changes  in  the  Council  have  taken  place,  due  in  part  to  the 
adoption  of  these  Rules,  and  in  part  to  the  resignation  of  the  Honorary 
Secretary,  Mr.  W.  C.  M.  Finmss.  On  the  18th  June  Mr.  Walter  Butt, 
C.E.,  was  elected  Honorary  Secretary;  Mr.  T.  D.  Smeaton,  whose  office 
ae  Past  Vice-President  was  abolished,  was  elected  Vice-President ;  and 
Mr.  D.  B.  Adamson  a  Member  of  Council. 

It  is  with  deep  regret  that  the  Council  record  the  death  of  Mr. 
John  Howard  Clark,  one  of  the  founders  of  the  Society,  and  for  many 
years  one  of  its  most  active  members.  Mr.  Clark  filled  successively  for 
a  considerable  time  the  offices  of  Secretary  and  Treasurer ;  and  although 
of  late  ill-health  prevented  him  from  taking  any  active  part  in  the  pro- 
ceedings of  the  Society,  his  interest  in  all  matters  connected  with  science 
and  literature  remained  to  the  last  unabated. 

The  number  of  members  of  all  classes  on  the  Society's  roll  at  the 
commencement  of  the  past  session  was  103,  and  the  present  number  is 
101,  as  shown  in  the  annexed  table.  The  large  number  of  apparent 
resignations  is  due  to  the  fact  that  the  names  of  several  gentlemen,  who 
have  for  some  years  discontinued  their  subscriptions  without  formally 
sending  in  their  resignations,  are  now  omitted : — 


Corresponding  Members 

Affodatm  ,   ,, 

During  Current  Tear. 

Elected. 

Died. 

Resigned. 

88 
15 

9 

3 
1 

1 
2 

12 

84 

13 

3 

1 

Total 

105 

13 

3 

* 

Id 

1 

It  is  now  tome  yean  since  tie  proceedings  of  this  Society  have  been 
printed.  The  Council  hare,  after  doe  consideration,  decided  to  recom- 
mence their  publication  in  a  form  which  will  be  more  handy,  and  mora  in 
accordance  with  that  adopted  by  moat  of  the  scientific  societies  of  the 
world,  than  that  in  which  they  were  formerly  issued ;  and  they  hope  that 
the  State  of  funds  will  enable  the  Society  to  continue  the  publication 
from  year  to  year. 

Arrangements  have  been  made  with  the  Governors  of  the  Booth 
Australian  Institute  for  the  exhibition  at  the  Society's  monthly  meetings 
of  any  interesting  specimens  of  Natural  History  which  may   bare  been 

Kisented  to  the  Museum  of  the  Institute  during  the  previous  month. 
is  will  not  only  impart  an  additional  interest  to  the  meetings,  but  will 
be  a  means  of  m»Ving  known  the  contributions  which  are  continually 
being  made  to  the  Museum,  and  which  cannot  at  present  through  want 
of  space  be  utilized  for  public  exhibition. 

In  conclusion,  the  retiring  Council  would  express  a  hope  that  their 
successors  will  be  supported  in  their  efforts  to  develop  the  objects  of  the 
Society  by  the  united  assistance  of  its  members.      They  desire  to  im- 


...  n  and  research  of  the  scattered 

population  of  this  province,  which  will  otherwise  be  lost  to  science.  They 
would  also  draw  attention  to  the  opportunity  which  is  afforded  by  the 
new  class  of  Associates  to  ladies  and  young  men  to  take  an  interest  in 
the  diffusion  and  advancement  of  the  arts  and  sciences. 

Walthb  Run,  Hon.  Sec 
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ANNIVERSARY    ADDRESS 


PBOPB8SOE   RALPH   TATE. 

o 

Gzrtumbn — The  duty  of  closing  this  session  with  an  address,  which  I 
have  been  requested  to  undertake,  has  not  devolved  upon  me  through 
custom,  and  it  may  therefore  seem  to  be  presumptions  on  mv  part  to 
have  accepted  it ;  bnt  I  have  willingly  acceded  to  the  request,  because  I 
wish  to  take  the  opportunity  of  touching  upon  some  topics  which  cannot 
conveniently  be  communicated  in  the  ordinary  way,  and  to  establish  a 
precedent  that  will  be  good  to  follow  at  each  anniversary  of  this  Society. 
I  have  thought  that  an  account  of  the  general  progress  that  has 
recently  been  made  towards  a  better  knowledge  of  the  Natural  History 
of  South  Australia,  accompanied  by  a  series  of  remarks  upon  the  best 
available  authorities  to  be  consulted  upon  such  subjects,  might  supply  a 
want  which  I  know  by  personal  experience  is  often  felt,  and  at  the  same 
time  would  form  a  not  inappropriate  address  from  the  chair  which  1  have 
now  the  honour  to  occupy.    The  task  of  compiling  such  information 
would  not  be  very  difficult  to  one  who  had  at  his  command  the  well- 
furnished  libraries  of  the  Royal,  Linnean,  Geological,  and  Zoological 
Societies  of  London ;  but  the  few  weeks  which  intervened  between  my 
acceptation  of  the  Chair  of  Natural  Science  in  the  University  of  Adelaide, 
and  my  departure  for  the  scene  of  my  future  labours,  did  not  afford  me 
time  to  consult  any  of  those  rich  stores  of  scientific  literature  for  this 
purpose.    The  information  which  I  am  able  to  submit  to  von  has,  there- 
fore, been  obtained  under  adverse  circumstances — e.g.,  isolation  from 
many  sources  of  information,  and  from  the  assistance  of  experts— and  in 
acme  cases  from  second-hand  sources ;  and  it  is  not  to  be  expected  that 
the  lists  of  works  should  be  exhaustive,  but  they  will  give  to  the  student  in 
search  of  particular  information  a  clue  which  may  be  followed  up  to  the 
desired  source.    Our  public  library  is  ill  supplied  with  works  relating  to 
the  Natural  History  of  the  Province,  and  those  needful  works  of  reference 
supplementary  thereto,  though  some  endeavours  are  being  made  to  supply 
the  deficiencies.    It,  moreover,  seems  to  me  that  the  usefulness  of  the 
Reference  Library  is  at  present  practically  nullified  through  the  want  of 
accommodation  for  readers,  and  by  not  allowing  access  to,  and  freedom 
of  selection  from,  the  shelves.    The  library  of  the  University  is  being 
rapidly  enriched  with  works  indispensable  to  the  student  in  Natural 
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Science ;  these  are,  for  the  most  part,  distinct  from  those  in  the  National 
library.  In  the  following  pages  the  sign  *  prefixed  to  the  title  of  a  work 
indicates  that  the  work  is  in  the  Library  of  the  South  Australian  Institute, 
and  a  t  that  it  is  in  the  University  Library.  It  will  be  the  privilege  of 
the  President  elect  of  this  Society  to  enlarge  my  summary  of  works  and 
papers  bearing  upon  the  Natural  History  of  this  country,  and  to  keep  the 
members  en  cowrant  with  what  has  been  done  during  his  year  of  office  to 
increase  our  knowledge  of  the  natural  products  of  this  continent. 

In  making  ourselves  acquainted  with  the  actual  extent  of  our  know- 
ledge respecting  the  Geology,  Mineralogy,  Zoology,  and  Botany  of  South 
Australia,  we  are  brought  face  to  face  with  the  fact  that  there  are  many 
missing  pages,  and  even  chapters,  in  its  history,  and  we  shall  learn  that 
our  knowledge  in  many  departments  is  mere  technical  barrenness.  It  is 
one  of  the  functions  of  the  Society  to  make  good  these  desiderata,  and 
to  make  the  knowledge  we  have  and  shall  acquire  real,  practical,  and 
i  nteresting.  From  what  follows,  you  may  gather  that  there  is  great 
scope  for  work  in  many  branches  of  Natural  Science.  No  member  can 
plead  the  want  of  a  subject,  and  each  one,  by  the  careful  examination  of 
the  natural  objects  around  him,  may  collect  facts  which  may  furnish 
data  for  others  of  higher  scientific  attainments  to  collate,  arrange,  and 
draw  conclusions  from  —  all  that  is  demanded  is  strict  accuracy  of 
detail,  and  allowing  the  facts  to  speak  for  themselves.  Identi- 
fication of  species  is  a  portion,  though  small,  of  the  business 
of  systematic  biology,  and  short  synoptical  faunas  are  useful  to  the 
general  naturalist.  When  our  Zoology  shall  have  been  well  investigated, 
popular  hand  books  and  elaborate  memoirs  will  doubtlessly  follow.  In 
the  preparation  of  synopses  of  our  fauna,  localities  should  be  accurately 
noted,  particularly  in  the  case  of  insects  and  land  shells,  which  are  of  all 
others  those  whose  local  stations  are  most  closely  dependent  on  vegeta- 
tion. Hitherto  the  work  of  description  has  been  done  at  home,  with  the 
disadvantage  of  mistakes  of  habit  and  of  multiplication  of  species, 
which  would  be  obviated  if  the  species  were  described  in  their  native 
country.  It  seems  to  be  a  fruitful  source  of  error  as  to  locality,  that  of 
giving  the  place  whence  the  specimens  were  despatched  as  that  of  the 
habitat.  Several  glaring  mistakes  of  this  kind  might  be  mentioned. 
One  will  suffice.  Moloch  horridus  is  recorded  by  Gray,  "  Lizards  of 
Australia,"  from  Adelaide  and  W.  Australia.  Several  species  originally 
described  as  from  New  Holland,  have  not  yet  been  referred  to  their  true 
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m  to  the  actual  occurrence  of  some  species  which  are  usually  considered 
to  be  restricted  within  narrow  limits  in  distant  parts  of  the  Continent. 
It  is  also  to  be  regretted  that  observations  on  the  habits  and  distribution 
of  our  indigenous  mammals  are  not  extant,  as  year  by  year  they 
will  become  more  difficult  to  make,  and  many  of  the  most  rare  or 
local  seem  to  be  doomed  to  extinction  through  the  repellent  and  exter- 
minating influence  of  advancing  culture  of  the  soil. 

Class  Avbs. — The  magnificent  series  of  seven  volumes  of  Mr. 
Gould's  (*)  "  Birds  of  Australia"  was  finished  in  1848 ;  and  in  1869  a 
supplementary  volume  was  issued  containing  similar  f  ull-eized  illustra- 
tions of  about  80  species.  In  1863  Mr.  Gould  reprinted  in  a  quarto 
form,  with  additions  and  corrections,  the  letterpress  of  his  great  work, 
and  published  it  under  the  title  of  a  "  Handbook  to  the  Birds  of  Aus- 
tralia."   This  is  a  convenient  work  for  general  reference. 

My  criticisms  on  Mr.  Waterhouse's  List  of  Mammals  will  apply  with 
equal  force  to  that  of  his  South  Australian  Birds.  The  number  of 
species  there  quoted  for  this  province  is  360 ;  but  Mr.  E.  P.  Ramsay,  in 
his  "  List  of  Australian  Birds,  1877/'  makes  mention  of  only  343.  The 
discrepancy  is  more  than  accounted  for  by  the  degradation  of  so-called 
species  to  the  rank  of  varieties,  whilst  Mr  Ramsay's  list  contains  a  few 
species  not  enumerated  by  Mr.  Waterhouse. 

Class  Reptilia. — (t)  "  On  the  Snakes  of  Australia"  we  have  an  ex- 
cellent work,  published  in  1860  by  Mr.  Gerald  Krefft,  in  which  a  list  of 
the  South  Australian  species  will  be  found.  The  late  Dr.  Gray  has 
written  many  papers  on  the  Tortoises  and  Lizards  of  Australia.  Of  the 
latter  we  have  to  thank  Dr.  Gunther  for  a  complete  monographic  list 
published  in  1875  in  one  of  the  newly-issued  numbers  of  the  (t)  "  Voyage 
of  the  Erebus  and  Terror."  Most  of  the  plates  of  this  work  were  also 
issued  in  1867  by  Dr.  Gray  in  his  (t)  "  Facsiculus  of  the  Lizards  of  Aus- 
tralia and  New  Zealand." 

Class  Amphibia. — An  indispensable  work  in  this  department  is  Dr. 
Gunther's  (*t;  "  Catalogue  of  the  Batrachia  Salentia,"  published  in  1858, 
which  embraces  all  the  Australian  species  of  the  class  then  known ;  but 
additions  have  since  been  made  and  referred  to  by  Keferstein,  in  his 
new  and  little-known  Batrachians  from  Australia,  (f)  "  Neue  und  wenig 
bekannte  Batrachier  aus  Australien."  As  localities  are  given  in  both 
works,  it  will  be  an  easy  task  to  prepare  a  list  of  the  South  Australian 
species ;  and  doubtless  from  the  small  number  therein  recorded  for  this 
province,  an  increase  to  it  would  reward  the  collector. 
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Glass  Pisces.— For  information  on  the  fishes  of  Australia  reference 
most  be  made  to  the  ichthyologies!  portion  of  the  (*)  "Zoology  of  the 
Erebus  and  Terror,"  by  Sir  John  Richardson,  and  to  the  same  author's 
papers  on  Australian  fishes  in  the  "  Annals  and  Magazines  of  Natural 
History,"  1842-1843,  and  "Transactions  and  Proceedings  of  the 
Zoological  Society  of  London,"  1839-1840.  Whilst  Gunther's  Catalogue 
(•)  of  the  Fishes  of  the  British  Museum!  complete  in  eight  volumes,  is 
absolutely  indispensable  to  any  one  engaged  in  the  study  of  fishes ;  and 
no  ichthyologist  should  be  without  "  Cuvier's  and  Valencienne's  His- 
toire  Naturelle  des  Poissons." 

The  Count  F.  de  Castlenau  has  in  the  last  few  years  published  in  the 
"  Proceedings  of  the  Zoological  and  Acclimatisation  Society  of  Victoria, 
1872,"  several  papers  on  the  fishes  of  the  Melbourne  Fishmarket  and  of 
other  parts  of  Southern  Australia!  which  include  a  complete  synopsis  of 
the  known  Australian  species. 

It  may  be  of  interest  to  know  that  the  fishes  of  Port  Darwin  have 
recently  undergone  critical  examination  at  the  hands  of  Mr.  W.  Macleay 
(Proc.  Linnean  Soc.  N.  S.  Wales,  1878).  One  hundred  and  twelve 
species  are  cataloged,  21  of  which  are  described  as  new.  Frequent  refe- 
rence is  made  to  Dr.  Blocker's  "  Atlas  Ichthylogique  des  Ind.  Or.  NederL" 

Sub-Kingdom  Mollusca. — In  the  department  of  Marine  Concho- 
logy  we  have  a  good  foundation  to  work  upon  in  the  "  Lists  of  all  the 
known  species  of  marine  molluscs  of  the  province  of  South  Australia," 
by  G.  F.  Anga8,  which  are  contained  in  the  Proc.  Zool.  Soc.,  London, 
for  the  year,  1865.  The  number  of  species  therein  recorded  is : — Cephalo- 
poda, 2  ;  Branchiogastropoda,  229 ;  Conchifera,  96  ;  Brachiopoda,  1. 
Seventy-eight  of  the  species  were  unknown  to  science  till  described  from 
Mr.  Angas's  specimens,  during  the  eighteen  months  preceding  the  publi- 
cation of  the  'Lists'  by  Messrs.  H.  &  A.  Adams,  H.  Crosse,  and 
himself. 

Such  are  the  results  of  Mr.  Angas's  indefatigable  exertions  during  a 
residence  of  some  years  in  this  province;  and  because  nearly  every 
species  mentioned  had  been  collected  by  him,  the  catalogue  is  that  of  the 
bona  fide  molluscan  inhabitants  of  our  waters.  Though  Mr.  Angas  still 
pays  considerable  attention  to  Australian  conchology ;  yet  he  has  not 
published  anything  further  in  continuation  of  the  above-mentioned 
papers,  excepting  that  of  correcting  the  nomenclature  of  a  few  species 
in  papers  on  the  molluscan  fauna  of  New  South  Wales,  published  in 
Proc.  Zool.  Soc.,  ranging  from  1887  to  1877,  and  adding  three  new  forms 
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in  a  paper  published  in  this  year.  These  papers  are  invaluable  to  the 
South  Australian  conchologist,  as  a  fair  proportion  of  shells  are  common 
to  the  two  areas.  Mr.  Angas,  in  his  papers,  op.  cit.t  1866,  not  only 
gives  lists  of  names,  but  adds  remarks  on  the  habitats  and  distribution 
of  each  species,  and  supplies  references  to  works  wherein  the  species  are 
described  or  figured. 

The  bibliography  is  certainly  voluminous,  but  a  large  number  of 
the  descriptions  and  figures  are  collected  together  in  a  monographic  form 
in  Reeve's  "  Iconica  Conchologica."  The  University  Library  contains  the 
monographs  of  the  more  important  Australian  genera,  and  the  following 
works  dealing  with  Australian  shells : — Lamarck, '  Animaux  sans  Verte- 
bras,' 7  vols.;  Menke, '  Molluscorum  Novae  Hollandwe ;  Quoy  &  Gaimard, 
'  Voyage  de  1' Astrolabe ;  Zoology  of  the  Voyage  of  H.MS.  Samarang  ; 
Journal  de  Conchyliogie ;   Cruise  of  H.M.S.  Curacoa;  Gould's  *  Otia. 

A  glance  at  the  numbers  of  representatives  of  each  class  of  the 
mollusca,  recorded  by  Mr.  Angas,  reveals  the  paucity  of  cephalopoda  and 
brachiopods,  and  the  absence  of  pteropods;  whilst  a  reference  to  the 
papers  discovers  the  absence  of  an  entire  order — that  of  Nudibranchs  or 
sea  slugs.  The  poverty  of  the  brachiopods  is  doubtlessly  real,  though  a 
second  species,  Krauuia  LamorcJaana,  is  known  by  me  to  occur;  but  it 
is  not  so  with  regard  to  the  cephalopoda.  Ten  species  of  naked  cephalo- 
poda 1  have  collected  in  St.  Vincent's  Gulf,  but  so  little  attention  has 
been  paid  to  animals  of  the  class  in  Australia  that  our  book  knowledge 
respecting  them  is  very  meagre.  A  careful  examination  and  description 
of  all  the  existing  species  would  well  repay  the  researches  of  any  one  of 
our  naturalists.  Quoy  and  Gaimard  describe  some  Australian  cuttlefish, 
and  D'Orbigny'8  Monograph,  and  Gray's  Catalogue  of  the  classes  are  in- 
dispensable. 

The  absence  of  pteropods  and  nudibranchs  from  Mr.  Angas's  lists  may 
be  intentional  on  the  author's  part,  and  it  is  not  unreasonable  to  infer 
that  examples  of  each  class  exist  on  and  off  our  shores,  as  they  are  both 
well  represented  in  the  seas  of  the  east  coast  of  the  continent.  Of  Ptero- 
pods, 14  species  are  known  in  New  South  Wales.  The  chief  works 
relating  to  the  class  are : — Eydoux  and  Souleyet, '  Voyage  of  the  Bonite/ 
(1836-37),  and  Rang  and  Souleyet,  '  Histoire  Nat.  des  Mollusques  Ptero- 
podes/  5  pi.  (1852.)  The  nudibranchs  of  New  South  Wales  are  34  in 
number,  most  of  which  are  described  as  new,  and  beautifully  illustrated 
by  M.  Crosse,  (#)  Journal  de  Conchy],  1864. 

The  classes  Polyzoa  and  Tunicata  are  not  noticed  by  Mr.  Angas,  the 
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second  collection  recently  forwarded  has  not  been  reported  on.  The 
total  recorded  additions  are — Gasteropoda  68,  Conchifera  16,  Brachio- 
poda  1 ;  but  these  do  not  exhaust  our  knowledge,  as  I  am  acquainted 
with  nearly  as  many  more  unrecorded  species. 

Cla8s  Polyzoa. — Some  evidence  of  the  neglected  state  of  Australian 
zoophytology  up  to  comparatively  recent  times  may  be  gathered  from  the 
circumstance  that  out  of  fifty-four  species  of  twenty-four  genera  of 
Polyzoa  described  by  Busk  in  the  Appendix  to  "Voyage  of  the  Rattlesnake" 
(1862),  forty  species  are  new  or  undescribed,  and  four  genera  are  insti- 
tuted. Forty-two  were  collected  in  Bass's  and  Banks'  Straits,  one  at  Port 
Adelaide,  the  remainder  off  other  parts  of  the  Australian  Continent. 

Some  of  our  Australian  species  are  common  to  the  seas  of  Europe* 
these  are  described  in  (t)  Johnston's  "  British  Zoophytes." 

In  1860,  Macgillivray,  in  Trans.  Phil.  Inst.,  Victoria,  vol.  iv.,  pp. 
07-98,  one  plate,  and  pp.  158-168,  two  plates  (in  Library  Philosophical 
Society,  Adelaide)  wrote  upon  the  Polyzoa  of  Southern  Australia.  Four 
species  are  credited  to  South  Australia.  Professor  Hutton's  Catalogue  of 
the  Marine  Molluscs  of  New  Zealand  (1873)  should  be  consulted. 

In  1875  there  appeared  (*)  Part  III  of  Busk's  Catalogue  of  the  Polyzoa 
8vo,  34  plates.  This  contains  descriptions  of  sixteen  Australian  species 
of  Cyclo8tomatous  Polyzoa,  only  five  of  which  had  been  previously 
recorded— two  by  Macgillivray  and  three  by  Busk,  op.  cit.  (Copies  of 
Parts  I.  and  II.  of  the  Catalogue  of  Polyzoa  are  not  in  the  colony,  and 
these  portions  of  the  work  are  out  of  print.) 

Rev.  J.  E.  Tenison  Woods,  in  Trans.  Roy.  Soc.  of  New  South 
"Wales  (1877),  describee  two  new  species  of  South  Australian  Polyzoa 
belonging  to  the  genus  Serialaria. 

Hincks,  "  Notes  on  the  genus  Retepora,"  An.  &  Mag.  Nat.  Hist* 
May,  1878,  describes  two  new  species  of  the  genus,  and  supplies  much 
fuller  and  more  minute  diagnoses  than  we  have  from  the  authors  who 
named  them — of  three  others — all  of  which  are  stated  to  have  been  col- 
lected in  South  Australian  waters. 

Professor  Hutton,  in  a  short  paper  recently  communicated  to  the 
Royal  Society  of  Tasmania,  describes  six  new  species,  and  identifies 
nineteen  with  known  forms.  These  were  collected  by  myself  upon  the 
shores  of  St.  Vincent's  Gulf.  Some  of  them  are  of  great  interest. 
Tubulipora  flabeUaris  had  not  been  found  in  the  Southern  Hemisphere 
before,  and  Vincuiaria  tnaorica  had  previously  been  known  only  as  a 
miocene  fossil. 
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The  total  number  of  known  Sooth  Australian  poljxoa  is  thirty-five. 

Cuss  Tumicata. — Quoy  and  Gaimard  describe  and  figure  fourteen 
•pedes  of  simple  and  compound  ascidians  from  the  south-west  and 
south-east  coaata  of  Australia.  Borne  of  these  will  doubtless  be  found 
to  form  a  part  of  the  comparatively  rich  tunicate-fauna  of  our  shone. 

Laud  and  Fusb-Wamb  Mollusc  a. — A.  special  work  on  the  Land 
Snails  of  Australia  exists  as  (t)"  A  Monograph  of  Australian  Land  Shells,'' 
bj  Dr.  Cox,  published  in  1868.  The  figures  of  some  of  the  South  Aus- 
taaliau  species  are  not  accurate,  and  the  diagnoses  an  not  always  suffi- 
ciently full  The  number  of  South  Australian  Helices  published  in 
Dr.  Cox's  monograph  is  twenty-two ;  but  since  then  additions  have  been 
made,  which  make  a  total  of  thirty-four.  Hr.  Angas  describes  six  in 
Proe.  Zool.  Soc.  for  the  years  1868,  73,  75,  78,  and  77 ;  Mr.  Braiier 
two  in  the  same  journal  for  1871  and  1872,  and  a  third  in  Proe.  Lin. 
rJoc,  N.  8.W.,  vol.  1.,  1875;  and  I  have  made  known  three  other  forms 
in  Proe.  Lin.  Soc.,  N.S.W.,  vol.  2,  1878.  No  advance  has  been  made  in 
flie  numbers  of  species  of  the  other  genera  constituting  our  terrestrial 
molluacan  fauna.  I  think  that  a  revision  of  our  species  is  needed,  but 
efore  considering  the  claims  of  several  to  specific  rank  it  will  be  desir- 
able to  have  more  information  respecting  their  distribution.  Most  of 
our  land  snails  are,  according  to  book  knowledge,  very  restricted,  and 
each  is  more  or  lesa  isolated.  If  this  be  really  so,  then  we  should  seek 
to  establish  a  connection  between  their  isolation  and  the  development 
of  that  character  proper  to  each. 

No  attempt  baa  been  made  to  bring  together  in  a  monograph  the 
scattered  sources  of  information  concerning  the  fresh  water  molluscs  of 
Auatraiiu.  But  the  Rev.  J.  E.  Tenison  Woods  has  arranged  the  fresh 
water  shells  of  Tasmania,  vide,  "On  the  Freshwater  Shells  of  Tas- 
mania," (Proe.  Boy.  Soc.  Tasmania),  1878  ;  of  which  there  are  38  uni- 
valves and  four  bivalves,  the  majority  being  described  as  new  to  science. 
Woods  in  1875  held  the  opinion  that  this  part  or"  the  Taamanian  fauna 
ia  perfectly  distinct  from  that  of  Australia,  and  that  its  facies  or  general 
character  ia  not  Australian ;  but  two  years  later,  when  describing  some 
new  freshwater  shells  inhabiting  Victoria  (Trans.  Roy.  Soc.  Vict,  1878), 
he  take*  an  opposite  view.  The  freshwater  shells  of  Australia  and 
Tasmania  have  a  common  character,  and  many  of  them  are  widely  dis- 
tributed, being  common  to  several  hydrographies!  areas.  The  identifi- 
cation of  the  South  Australian  species  will  involve  considerable  labour, 
as  all  the  Australian  freshwater  shells  and  their  animals  must  be  re- 
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viewed  before  any  satisfactory  result  can  be  arrived  at.  We  have  in  th  e 
extra  tropica)  part  of  this  province  several  species  of  Phyra,  some  I#m~ 
met,  an  Ancghu,  PUnorbu,  Melania,  Paludma,  and  several  so-called 
Wthynitu  and  Paludiittrinai,  a  Pomatioptu,  Uniot,  and  a  Cyreiva, 
Some  South  Australian  Phyue  are  described  in  Reeve's  Monograph  of 
the  genua.  The  Oyrena  of  the  Lower  River  Murray  ia  named  C.  Angad 
by  Prime,  Joum.  de  Conch.,  vol.  xii,  1884  ;  and  Mr.  Angaa  in  Proc 
Zool.  3oc.,  1877,  describes  a  new  Paludineila  from  Lake  Eyre. 

Class  Inbbcta. — Entomology  has  long  been  a  favourite  pursuit 
among  Englishmen,  Frenchmen,  and  Germans,  and  with  so  many 
workers  and  with  an  almost  unbounded  field  of  research,  it  is  not  sur- 
prising to  learn  that  the  literature  of  this  class  of  n"jm»l»  is  most  volu- 
minous. Of  late  years  specialists  have  arisen,  and  the  modern  biblio- 
graphy of  any  order  of  insects  is  more  compact  and  accessible.  The 
descriptions  of  Australian  insects  are  scattered  through  so  many  publica- 
tions that  their  long  array  is  enough  to  dishearten  the  tyro  at  the  very 
commencement ;  but  there  are  a  few  works  which  deal  largely  with 
Australian  entomology,  these  are :— Donovan's  "  South  Sea  Insects," 
1806;  "  Boisduval— Entomology  of  the  Voyage  of  the  French  Sur- 
veying ship  the  Astrolabe;"  Ouerin — "Zoology  of  the  Voyage  of  the 
Coquille;"andQermar — "  Linnean  Entomology  "  (1848);  Angas — "South 
Australia  Illustrated,''  1847,  figures  on  plate  48,  twelve  species  of  ortho* 
ptera,  nenroptera  and  hemiptem,  on  plate  SI  thirty-one  species  of  coleo- 
ptera,  and  piste  37  is  devoted  to  lepidoptera. 

Moreover  Mr.  G.  Masters  has  afforded  great  aid  to  the  student  in 
the  orders  Lepidoptera  and  Coleoptera  by  the  publication  of  catalogues 
of  the  names  of  all  the  described  species  known  to  inhabit  Australia,  ac- 
companied with  a  reference  to  the  description  of  each. 

ObbsbLifidoptsba.— His  "Catalogue  of  the  Described  Diurnal 
Lepidoptera,"  1873,  contains  the  names  of  202  butterflies,  and  of  these  it 
would  seem  that  only  seven  are  recorded  as  inhabiting  this  province .  Mr. 
Q.  F.  Angas  in  his  "  S.  Australia  HI.,"  figures  on  plates  37  seven  species 
of  Diurnal  Lepidoptera,  two  of  them  are  unnamed,  one  of  which  has 
probably  been  described  by  Felder ,  and  as  three  of  the  species  are  not 
recorded  for  South  Australia  by  Mr.  Masters,  the  total  number  of 
butterflies  known  to  occur  with  us  is  ten.  Mr.  Angas  has  represented  on 
the  same  plate  sixteen  species  of  moths.  Mr.  Wallace  ("  Distribution  of 
Animals,''  vol.  1,  p.  404),  states  that  in  South  Australia  there  are  Im 
than  thirty-five  species ;  but  does  not  give  the  names  of  the  species. 
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Okdib  Colxoftiba.— The  "  Catalogue  of  the  described  Coleoptera 
of  Australia,"  by  Masters  (1871-1874),  enumerates  6,907  species  of 
beetle*  of  all  kinds,  which  are  distributed  among  57  families;  of  these 
602  specie*,  belonging  to  38  families,  occur  in  South  Australia.  The 
largest  groups  represented  bj  our  Coleopterous  fauna  are — Carabidse,  103 
species,  being  11 '8  per  cent,  of  the  total  of  Australian  species ;  Bupras- 
tidaa,  50,  or  17-6  per  cent. ;  Curculionidse,  133,  or  1 4/0  per  cent. ;  Ceram- 
bycidsa,  111,  or  270  per  cent. ;  TenebrionidsB,  48,  or  11-7  per  cent. 

Some  of  the  families  are  very  disproportionately  represenied ;  thus 
we  hare  only  1  out  of  78  Australian  Staphylinidas,  and  11  out  of  167 
EUteridas,  but  26  out  of  60  Anthicidse.  This  circumstance  is  explained 
partly  by  the  fact  that  the  Australian  species  of  certain  families  have 
not  been  monographed,  and  partly  because  collectors  have  not  interested 
themselves  about  certain  others. 

A  large  number  of  our  South  Australian  beetles  will  be  found 
described  in—"  The  Entomologist,"  by  Newman  (1842) ;  <'  Transactions 
Entomological  Soc.  of  New  South  Wales,"  by  Macleay,  two  vols. . 
"Notes  on  Australian  Coleoptera,"  by  Caatelnau,  Trans.  Roy.  Soc. 
Victoria,  vol.  6,  pp.  30-38  and  96-226  (1867-68). 

"  The  Journal  of  the  Linnean  Society  of  London "  contains  the 
following  papers  relating  to  Australian  Coleoptera :—"  Descriptions  of 
new  species  of  Stigmodera,"  by  E.  Saunders,  vol,  ix.,  1867,  two  plates. 
This  paper  contains  the  characters  and  figures  of  fifty  undeacribed  species 
of  the  genus  Stigmodera  from  Australia  ;  five  of  the  new  species  occur  at 
Adelaide.  "  Contributions  towards  a  knowledge  of  the  Curculionidse," 
by  F.  Paacoe,  part  I.,  vol.  i.,  1869,  three  plates.  Seventy-nine  Austra- 
lian species  are  described,  about  one-half  figured  ;  fifteen  of  the  species 
are  recorded  from  South  Australian  localities.  Part  n.,  vol.  xi.,  1871, 
*our  plates,  contains  descriptions  of  twenty-one  new  Australian  species, 
tour  of  which  are  stated  to  hare  been  collected  in  this  neighbourhood. 
Part  hi.,  vol.  ix.,  1872,  four  plates,  contains  descriptions  of  thirty-two 
■uncorded  Australian  species,  three  of  which  are  South  Australian. 
In  the  appendix  to  (t)  "  Captain  King's  Coasts  of  Australia,  1827,"  will 
be  found  a  "  Catalogue  of  Insects,"  by  W.  Sharp  HacLeay,  including 
descriptions  of  new  species,  but  unaccompanied  with  illustrations,  and 
without  localities.  The  Coleoptera  number  108,  the  majority  of  which 
Ma  new.  (1)  "  Discoveries  in  Australia,''  by  Commander  Stokes,  two 
▼Ola,  1846.  An  appendix  to  vol.  i.  of  this  work  is  devoted  to  "  Descrip- 
tions of  new  or  nnfigured  species  of  Coleoptera,"  by  A.  White.  Eightee 
•pedes  are  illustrated  b y  two  plates,  and  described. 


Additions  to  the  list  of  South  Australian  Coleoptera  have  been  made 
known  through  the  following  papers : — Mr.  J.  S.  Baly,  (t)  "  Annals  and 
Magazine  of  Natural  History,"  November  1877,  describes  thirteen  new 
species  of  Phytophagous  beetles  from  Australia — four  of  which 
are  from  Qawler,  one  being  the  type  of  a  new  genus;  and  in  the  number 
for  January,  1878,  two  species  of  Chrysomelidse.  The  saine  author  haa 
communicated  a  similar  paper  to  the  "Joura.  Linnean  Society,"  vol. 
xiii.  (1878),  in  which  seven  new  species  obtained  from  Gawler  and 
Adelaide  are  described. 

(*)  The  Bri  tiah  Museum  Catalogues  of  the  Longicornio,  by  Mr.  F.  Smith, 
1853,  1856,  10  plates,  make  mention  or  102  species  inhabiting  Australia. 
In  1859,  Mr.  F.  P.  Pascoe,  to  whom  our  knowledge  of  the  Australian 
longicom  bettles  is  almost  entirely  due,  published  a  list  of  the  259  Aus- 
tralian species  of  this  favourite  group  in  vol.  ii.  "Journal  of  Entomo- 
logy," illustrated  by  two  pistes  ;  and  seven  years  after  in  the  (t)  Proc. 
Linnean  Six;.,  vol.  fit,  1886,  he  furnished  another  list  which  contains 
□early  500  species.  He  writes:— "If  we  take  into  consideration  the 
economy  of  these  insects,  their  usually  short  lives  in  the  perfect  state, 
and  their  attachment  to  certain  trees  in  which  their  lurvie  have  fed,  con- 
fining their  distribution  to  very  narrow  limits,  we  con  scarcely  avoid 
drawing  the  conclusion  that  we  are  still  very  far  from  having  a  complete 
list."  Of  the  new  species  described  in  the  latter  paper  fourteen  are 
South  Australian,  from  the  neighbourhood  of  Gawler,  collected  by  Mr. 
Odewahn.  This  brings  up  the  total  number  or  recorded  South  Austra- 
lian species  to  126.  In  a  supplementary  paper  in  the  same  volume,  Mr. 
Pascoe  adds  seventeen  new  species,  one  of  which  is  South  Australia,  and 
in  the  "  Annals  and  Magazine  of  Natural  History,"  May,  1867,  four  new 
forms  are  described. 

Order  Hvkenoptbha.— Mr.  F.  Smith  in  the  British  Museum 
"  Catalogue  of  Hymenopterous  Insects,"  7  vols.,  47  plates,  1853- 
1859,  gives  a  complete  list  of  all  the  known  species  of  bees,  hornets, 
wasps,  ants,  and  their  allies  with  references  to  the  synonyma,  and  des- 
cribes many  new  species,  the  majority  of  which  are  illustrated  by  litho- 
graphic plates.  The  number  of  Australian  species  recorded  is  533,  and  at 
these  71  inhabit  this  colony.  For  the  solitary  and  social  wasps  the  chief 
source  of  information  is  Saussure's  monograph  of  the  family,  "  Etudes 
a  la  Famille  des  Vespides,"  3  vols.,  1852-56,  which  contains  figures  of 
all  the  Australian  species,  excepting  the  six  new  species  described  by 
Smith  in  the  above-named  catalogue.    The  same  author,  in  (t)  Branch- 
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lay's   "  Cruise  of  H.M.S.  Curacoe.,"  1873,  describee  some  new  Australian 
species,  and  gives  diagnoses  of  some  previously  known,  18  in  all,  which 
an  beautifully  represented  by  three  coloured  plates. 

Order.  Nbdbgitbra.— The  number  of  described  species  of  this 
order  known  to  occur  in  South  Australia  is  only  ten.  The  chief  work 
in  -which  species  are  diagnosed  are  : — King's  "  Coasts  of  Australia  ;  " 
Appendix  by  W.Sharp  MacLeay  ;  (five  dragonfliea  catalogued,  three  new.) 
Adam  White,  in  "  Eyre's  Exped.  into  C.  Australia,"  describes  and  figures 
s>  neuropter,  probably  South  Australian.  ("("Catalogue  of  Neuropter- 
ous  Insects,"  by  F.  Walker,  4  parts,  1852-53,  contains  descriptions  of 
eight  South  Australian  species.  (*)  "Catalogue  of  Term i tins,"  by  Dr. 
H&gen,  1858;  "New  Genera  and  Species  of  Neuropterous  Insects,  See." 
by  McLachhui,  in  (t)  "  Proc  Linnean  Soc.,  vol,  ix,  1866  ;  and  "  On  a 
Systematic  Classification  of  the  Ascalaphidse.'  by  the  same  author,  loc. 
cit,  vol.  ii.,  1873.  In  the  latter  part  specific  characters  are  given  of  four 
South  Australian  species,  two  of  which  had  been  previously  undescribed. 

Order  Diptt.ua. — (•)"  List  of  Dipterous  Insects" — F.  Walker, 
seven  parts  12  mo.,  1848-1855.  This  work  contains  the  names  of 
888  Australian  species  of  flies,  184  of  which  are  described  as  new  kinds. 
South  Australia  is  represented  by  eight  species  only,  four  of  which  are 
new  ;  but  Hr.  Topper  informs  me  that  he  has  80  species  of  the  order  in 
bis  local  collection.  Frequent  reference  is  made  by  Hr.  Walker  in  con- 
nection with  the  Australian  forms  to  Macquart'a.  Diptera  Exotica  and 
Supplement. 

Obdeb  Oethoptera. — The  chief  works  relating  to  Australian 
insects  of  the  family  of  the  cockroaches  are :— Saussure,  Revue  Zoologie, 
vol.  xvi.,  and  Melanges  Orthoplerologiques  (1863-72);  Wattetnoyle, 
Noveau  Systeme  dee  Blattaires;  (*)  Walker,  Catalogue  of  Blattarira,  8-vo., 
1868,  and  Supplement  1869. 

The  two  volumes  by  Mr.  Walker  contain  all  the  recorded  species  up 
to  date,  111  of  which  are  Australian.  Diagnoses  are  given  of  forty-eight 
species,  five  of  which  are  from  this  province  ;  the  total  South  Australian 
forms  are  eight. 

The  "  Catalogue  of  Dermaptera  Saltatoria,"  F.  Walker,  five  vols., 
8-vo.,  1889-1871,  deals  with  the  remaining  families  of  the  order  Ortho- 
ptera,  and  includes  the  crickets,  grasshoppers,  locusts,  Ac.  The  number 
of  Australian  species  is  160,  of  which  124  are  fully  described  in  that 
work ;  for  the  rest  reference  is  given  to  Serville,  Hist.  Orth.,  and  Erichson's 
« Archiv  f.  Naturgeachicht"     The  number  recorded  from   South  A  us- 
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trali*  is  thirteen,  malting  a  total  of  twenty-one  orthopterous  insects,  lb. 
Tepper  report*  that  sixty  an  known  to  him. 

Prof.  Wood  Mason,  Add.  Hag.  Nat.  Hint.  July  1877,  describe*  and 
records  new  orthopterout  insect*  of  the  families  Pbaamidse  and  M&ntids; 
from  Northern  Australia. 

Ohdke.  Homopthsa.— 166  is  the  Dumber  of  Australian  Cicada  and 
their  allies  catalogued  by  Mr.  F.  Walker  (*),  "  List  of  Homopterous 
Insects,"  four  parts,  eight  plates,  IS  mo.,  1850-1858 ;  forty-two  of 
these  are  referred  to  by  name,  whilst  133  are  fully  described;  in  the 
former  are  two  South  Australian  species,  figured  in  Eyre's  expedition  ; 
and  in  the  latter  are  nine,  obtained  at  Adelaide.  Though  seven  species  of 
thrips  and  scale  insects  are  known  to  occur  in  Australia,  yet  so  far  as 
regards  published  sources  of  information,  no  South  Australian  specie*  has 
been  determined. 

Order  HejoPtBra. — Much  of  our  information  respecting  the  Aus- 
tralian examples  of  this  order  is  contained  in  the  works  of  Dallas  and 
Walker,  published  by  the  British  Museum  authorities  under  the  mislead- 
ing titles  of  (*)  "  List  of  Hemiptera,"  12  mo.,  part  I,,  11  pi.  (1851) ;  and 
part  ii.,  4  pi.,  (1862)  and  (')  "  Catalogue  of  Hemiptera  Hetero- 
ptera,"  8  vols.,  8-vo.,  1867-1878.  The  latter  work  by  Walker,  u 
supplementary  to  and  in  continuation  of  the  former;  taking 
the  two  together,  there  are  recorded  298  species  belonging  to 
Australia ;  of  these,  forty-four  are  South  Australian.  In  Dallas's 
List  ten  South  Australian  species  are  described,  and  in  Walker's 
Catalogue  nineteen;  for  the  remaining  thirteen  we  need  to  consult  no 
less  than  eight  separate  publications.  These  are  : — Donovan,  Insects  of 
New  Holland ;  H.  Schaff,  Wans.  Insects  ;  Ericheon,  Archir  f.  Naturg., 
vol.  8;  Guerin,  Voy.  Coquille;  Hope,  Catalogue  (1837);  Serville  Hist. 
Hemiptera  ;  Westwood, Trans.  Entomol.Soc;  Stal.Ofv.K.Vet.Ak.Forh, 
xxiii.  Some  of  the  types  of  the  new  species  from  this  province  form 
part  of  the  collection  in  the  National  Museum  at  Melbourne. 

Class  Mybiapoda.— The  British  Museum  (*)  "Catalogue  of  the 
Myriapoda"  (1856)  gives  a  complete  description  of  all  the  genera  and 
species  of  centipedes,  millepedes,  and  their  allies  known  to  exist.  Of 
the  23  Australian  species  therein  recorded,  only  one  is  with  certainty 
known  to  be  South  Australian. 

Class  Arachnida. — Tn  Koch's  (tV'Arachnides  Australians"  we  have 
a  masterly  monograph  of  Australian  spiders.  The  work  was  commenced 
in  1871,  and  up  to  the  end  of  last  year  21  fasiculi  of  968  pages  and  84 


2fi 

plate*  in  quarto  have  been  issued.  In  addition  to  Continental  examples 
at  tho  claw,  then  are  described  spiders  from  New  Caledonia,  New 
Guinea,  New  Zealand,  and  some  of  the  Polynesian  Isles.  The  chief 
materials  have,  however,  been  obtained  from  the  north-eaet  and  eaitern 
parti  of  Australia.  South  Australia  has  furnished  onlj  one  speciee 
(Lyta*a  laeertota,  p.  963,  t.  83,  f.  6)  ;  it  is  from  Adelaide.  That  only 
one  speciee  of  spider  is  recorded  from  this  Province  will  appear  most 
oxtrsordinary ;  but  the  knowledge  of  the  existence  of  many  forms  and  of 
remarkable  variety  proves  most  conclusively  that  this  department  of 
■oology  has  been  lamentably  neglected  by  us.  The  difficulties  attending 
their  preservation  can  no  longer  be  an  excuse  for  overlooking  those 
creMuios ;  and  the  study  of  their  habits,  which  I  believe  to  be  in  the 
highest  degree  interesting,  especially  the  wonderful  mimicry  of  some  and 
the  intelligence  exhibited  by  others,  ha*  at  all  timet  been  accessible  to 
ds.  There  cannot  be  a  doubt  that  the  field  of  observation  is  an  extensive 
one,  and  as  soon  as  the  student  shakes  off  a  natural  antipathy  to 
spiders  he  will  find  in  them  much  to  encourage  him  to  devote  a  large 
share  of  attention  to  these  much  maligned  animals. 

Directions  for  the  preservation  of  arachnids  will  be  found  in  Mr. 
O.  P.  Cambridge's  paper  "  On  some  new  genera  and  speciee  of  Araneidee" 
— Annals  and  Magazine  of  Natural  History,  January,  1877— which, 
moreover,  contains  the  description  of  another  South  Australian  spider 
(Agamppt*  rubtrbuU),  the  type  of  a  new  genus,  obtained  at  Adelaide. 
Five  other  Australian  species  are  here  described.  Further,  supplement- 
ing the  great  work  of  Koch,  is  a  paper  by  H.  H.  B.  Bradley  on  the 
araneidee  of  the  Cherert  Expedition,  Proc.  Linn.  Sot,  N.8  W.,  vol   3. 

Class  Ceustacba.— Milne  Edward's  "Histoire  Naturelle  des 
Orustacee,"  3  vols.,  1834-41,  is  absolutely  indispensable  to  one  occupied 
hi  the  study  of  Crustaceans.  And  though  I  am  not  aware  of  the  publi- 
cation of  any  work  specially  devoted  to  this  branch  of  Australian 
Zoology,  yet  seTsral  Decapodons  Crustaceans  which  inhabit  the  shores 
of  this  continent  are  described  and  figured  in  the  following  works  :— 
Dana,  -  U.  States  Exploring  Expedition,  Crustacea,"  (186M3.) 
t  Miers,  "Zoology  of  the  Erebus  and  Terror,  Crustacea,"  (1874). 
In  this  work  twenty- three  species  of  crabs,  soldier  crabs,  and  shrimps, 
are  described  from  New  Zealand,  Australia,  and  the  South  Seas; 
twonty-two  of  them  are  figured. 

*  Miers,  "  Catalogue  of  New  Zealand  Crustacea,"  (1876),  three 


t  White,  in  Juke'a  Voy.,  H.M.S.  Fly  (1847),  describe*  a  now 
genus,  and  fire  species  of  Australian  crabs;  and  in  Toy.  of  H.M.B. 
Rattleenake  (1862)  two  new  species  of  Decapodoua  Crustaceane. 

t  Miers,  "  Revision  of  the  PlagiusunE,"  An.  and  Mag.  Nat.  Sat. 
Feb.  1678,  gives,  a  synonymic  list,  with  brief  diagnoses  and  remarks 
of  tbe  species  of  this  small  and  well  defined  group  of  the  Grapsoid 
Brachyurous  Crustaceans  ;  four  Australian  species  are  referred  to. 

Bell,  "  Catalogue  of  Crustacea,"  Part  I,  Leucosis/be,  Trans.  Linn. 
Soc.,  vol.  xxi.,  1866,  describes  and  figures  seven  Australian  species  of 
the  family.  One  species,  Philyra  laoi*,  inhabits  Port  Adelaide.  The 
only  other  references  to  South  Australian  Decapods  that  I  know  of  are 
made  by  Gray  in  Eyre's  Exped.  Central  Australia,  in  writing  upon  the 
species  of  fresh  water  crayfish  of  Australia  and  Tasmania. 

The  following  may  advantageously  be  consulted  : — 

White,  "List of  Crustacea,"  Brit.  Hue.  Cat  (1847.)  De  Haas, 
"Fauna  Japonic*"  Crustacea  (1860.)  Heller,  "Voy.  Novara,"  Crus- 
tacea (1866). 

Sub-clash  Amphtpoda.  In  the  (*)  "Catalogueof  Amphidous  Crus- 
tacea,'by  Spence  Bate,  8  vo.,  pp.  403,  68  plates,  1862,  the  author  bring* 
together  in  a  systematic  arrangement  all  the  Amphipods  that  ware  than 
known  to  science.  Descriptione  and  figures  are  given,  taken  from  speci- 
mens in  the  British  Museum ;  but  where  examples  of  species  hare  not 
been  procurable,  the  description  by  the  author  of  the  species  has  been 
followed  accompanied  by  copies  of  figures  when  illustrated.  The  num- 
ber of  Australian  species  is  eleven,  distributed  as  follows : — Seven  in 
New  South  Wales,  one  common  to  New  South  Wales  and  South  Aus- 
tralia, one  Tasmaniao,  one  South  Australian,  and  one  locality  unknown  • 
The  two  S.  Australian  species  Allorcheites  Gaimardi,  M.Eds.,  and 
AmpkUhot  Atutralietuis,  Bate,  are  marine,  whilst  a  fresh  water  Ainphi- 
nod,  possibly  the  Qammanu  Verrtauxi,  M.Ed.,  described  from  New 
Holland,  and  one  or  two  of  the  aberrant  forma  of  the  sub  class,  at  least, 
await  identification. 

Orseh  Isofooa, — Many  species  of  this  order  inhabit  our  shores, 
and  a  few  land  forma  are  not  unfamiliar  objects.  I  do  not  know  any 
special  work  treating  of  them  ;  but  some  information  respecting  them 
maybe  gleaned  from  the  general  works  given  under 'Crustacea.' 

Of  Phyllopodous  Crustaceans,  three  species  have  been  exhibited 
before  tliia  Society,  one  Lepidurut  Angati,  Baird,  will  be  found  described 
and  figured  in  Proc.  Zool.  8oc.,lB66.     The  others  a  BranMpu*  and  an 
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Sttkeria  have  not  been  identified.     A  new  species  of  the  former  from 

Peak  Down*,  Queensland,  is  described  in  the  "  Journals    dee  Museums, 
Godeffroi,"  No.  12. 

The  only  book  information  that  I  am  in  possession  of  respecting  the 
Ostracodon*  Crustaceans  of  Australia  is  tbat  compriaed  in  the  three 
following  papers  by  the  Rev.  R.  King  in  t  Proc.  Hoy.  3oc.  of  Tasmania. 
"On  some  specie*  of  Daphniadfe  found  in  N.  3.  Wales,"  vol.  ii., 
'  part  ii.,  p.  243.  et  seq.  (1853)  fire  plate*.  "  On  some  Australian  Entotn- 
ostracanB,"  id.  p.  253,  three  plates,  and  vol.  Hi.,  pt.  1,  13.56.  In  these 
papers  thirty-six  species  are  described  all  with  new  specific  names,  and 
one  new  genus  is  instituted  for  two  of  them. 

The  (t)  "  Monograph  of  the  Sub-class  Cirripedia,"  by  C.  Darwin, — 
published  by  the  Ray  Society,  represents  the  present  state  of  our 
knowledge  of  these  Crustaceans,  though  twenty-four  years  have  elapsed. 
In  Tart  I  Lepadidea,  10  pi.,  8  to.,  1861,  the  Pedunculate  Cirripedes  are 
described  ;  eight  are  recorded  from  Australia,  three  of  which  are 
peculiar,  one  Ibla  guadrioalnu,  being  confined  to  St.  Vincent's  Qulf, 
Part  II.,  30  pi.  (1854)  is  devoted  to  the  Balanitis  or  acorn  shells 
twenty-two  inhabit  the  Australian  shores,  eleven  of  which  are  peculiar 
the  South  Australian  species  are  two  of  Acaite. 

Class  Annelida.— Baird,  W.  "New  speciee  of  Tutdcoloua  Atme- 
lidea,"  Proc.  Linnean  Society,  Vol.  viir.,  three  plates,  1864.  In  this 
paper  are  described  new  species  of  tube-building  worms  which  form  part 
of  an  extensive  collection  of  annelides  in  the  British  Museum.  The 
family  Serpulidte  was  established  by  Linnteus,  in  which  he  included  the 
Molluecan  genus  Vermeltu,  the  shelly  tubes  of  which  bear  a  close  resem- 
blance to  those  of  Serpnla.  Dr.  Baird  shows  that  a  more  detailed  know- 
ledge of  the  animals  is  necessary  to  fix  them  with  certainty  in  their 
systematic  position  ;  thus  an  examination  of  the  animal  inhabiting  the 
tube,  named  Vtrmetus  cariniftrut,  by  Gray,  which  inhabits  our  coasts, 
has  resulted  in  its  removal  from  the  molluscan  class  of  Gasteropoda  to 
the  family  Serpulidae  of  the  Class  Annelida,  The  species  described 
include  four  from  New  Zealand  and  three  from  Australia. 

Baird. — "  Contributions  towards  a  monograph  of  tbe  species  of  Anne- 
lides belonging  to  the  Aphroditacea,''  op.  tit,  vols,  vth-lt.  The 
Aphrodites  include  the  sea  mice,  many  of  which  are  remarkable  for 
their  siie  and  from  being  covered  with  brilliantly-shining  and  splendidly 
irridescent  hairs.  Tbe  only  South  Australian  species  of  the  family 
recorded   is  Aphrodita  Avttralit,  Baird,  which  was  obtained  at  Port 


Lincoln,  and  is  3  J  to  4  inches  in  length.  This  paper  gives  a  list  of  the 
known  species  and  descriptions  of  new  ones.  Thirteen  species  out  of  a 
total  of  146  inhabit  the  seas  of  Australia  and  New  Zealand.  The  chief 
works  referred  to  for  Australasian  aphroditacea  are — Kinberg,  "  Ofver- 
§jgt  af  Kongl.  Vetenkaps — Akademiens  Forhandlinger  w  (1856),  and 
"  Fregatten  Eugenics  Resa ;"  and  Schmarda,  "  Neue  Wirbellose  Thiers." 

Baird. — "Contributions  towards  a  Monograph  of  the  Amphinomaceafn 
op.  cit,  yoL  x.,  3  plates,  1868.  A  list  of  the  known  species  is  given, 
and  eight  Australasian  species  are  recorded,  four  of  which  are  described 
as  new. 

Baird,  "  Remarks  on  several  genera  of  Annelides  belonging  to  the 
group  Bumcea,"  op.  cit,  vol.  x.  (1869).  The  animals  of  this  group  are 
the  marine  worms,  so  remarkable  for  their  great  length.  Five  Australian 
species  are  mentioned,  three  of  which  are  described  for  the  first  time. 

Baird,  op.  cit,  vol.  xi  (1873),  describes  some  new  species  of  Anne- 
lida and  Gephyrea,  chiefly  from  Patagonia  and  New  Zealand. 

Quoy  and  Gaimard  make  known  two  species  of  Turbellarian  worms. 

Class  Eittozoa. — Mr.  G.  Krefft  has  written  an  octavo  work  on 
"  Australian  Entozoa,"  which  contains  a  list  of  all  the  intestinal  worms 
observed  in  Australia,  and  descriptions  of  new  species,  illustrated  by 
three  plates. 

Class  Echinodebmata. — Obdek  Eohinoidba. — Our  knowledge 
of  the  sea  urchins  of  Australia  is  embodied  in  a  paper  by  the  Rev.  J.  E. 
Tenison  Woods,  entitled  "  The  Echini  of  Australia" — Proc.  Lin.  Soc.  of 
N.S.W.,  1877.  The  author,  at  the  request  of  Mr.  Macleay,  undertook  to 
describe  the  Echini  collected  by  him  in  the  Chevert  Expedition,  and  took 
the  opportunity  of  collocating  isolated  observations  on  the  distribution  of 
this  group  of  marine  animals  in  the  Australian  seas,  except  the  western 
portions.  His  list  contains  56  species,  three  of  which  are  new  to  science. 
He  divides  Australia  into  three  marine  provinces,  the  north-east,  the  east, 
and  the  southern.  Respecting  the  southern,  which  concerns  us  most, 
he  writes  that  it  has  a  peculiar  fauna  which  possesses  what  are  called  the 
truly  Australian  genera,  such  as  Amblypneustes,  Holopneustcs,  Micro* 
cyphusf  and  Limited ;  and  further  remarks — "  I  cannot  find  much  con- 
nection between  our  tertiary  fossil  fauna  and  what  we  see  in  the  present 
Australian  seas."  Three  species  are  common  to  both,  while  not  only  are 
Australian  genera  remarkably  absent,  but  even  a  whole  sub-order — the 
Desmostichia  is  scarcely  represented  at  all  in  our  fossil  formations.  In 
fact,  the  separation  between  our  tertiary  and  recent  Echini  is  almost 


complete.  A  very  few  aperies  and  a  small  number  of  genera  are  common 
to  the  tertiary  and  recent  periods,  but  oar  commonest  species  are  not 
even  generically  represented.''  Thirteen  species  are  stated  to  inhabit  our 
shores,  and  in  a  supplementary  paper,  op.  rit,  1876,  another  one  is 
added. 

The  chief  works  relating  to  the  Australian  branch  of  the  subject 
axe  :(t)LAgaasii,uMonographie8deeEcMnodermes,"  1838-41;  A.  Agassis, 
''.Revision  of  the  Echini,"  1873;  (*)  Gray,  "Catalogue  of  the  Recent 
Echinide  Irregularis,,"  1856. 

Other  Orders  of  the  Echiuodermata.--  A  general  work,  combining 
the  results  of  previous  fragmentary  knowledge  on  the  Ecbinodenua  is 
the(t)"HistoireNaturelle  dee  Echinodenne«,"bjDHJaniinaodHupo,  1862. 
A  huge  number  of  Australian  star-fishes  was  described  by  Gray  in  an 
appendix  to  Jnkess  Voyage  of  the  Fly,  the  majority  of  which  was  later 
figured  by  the  same  author  in  bis  t  "  Synopsis  of  Species  of  Starfish,'' 
16  plates,  4  to.,  1866.  t  Muller  and  Treacher's  "  System  der  Asteriden," 
1842,  is  a  monograph  of  the  then  known  species  of  starfish  and  brittle 
stars  (illustrated  by  12  plates;  some  Australian  species  are  mentioned. 
Quay  Be.  Gaimard,  "Voy.  Astrolabe,'*  describe  three  species  of  Aus- 
tralian holothurians. 

Class  Acrmozoi. — Some  South  Australian  MadrepoTarin  and 
Actinia;  are  described  in  the  "  Voyage  de  1' Astrolabe",  and  in  {+)  Ellis 
and  Sounder,  "  Natural  History  of  Zoophytes'*  (1786),  all  of  which 
have  been  cited  by  MM.  Edwards  and  Heime  (t)  "  Histoire  Neturelle  des 
Corallaires,"  Svols.  and  atlas  (1867-60).  The  position  of  the  coral  fauna 
in  temperate  Australia  is  stated  by  the  Rev.  J.  E.  Tenieon-Woods  to  be 
as  follows—''  Up  to  this  time  all  these  discoveries  (those  made  by  deep- 
sea  dredgings)  hare  had  but  little  effect  on  the  knowledge  of  the  Aus- 
tralian forms.  I  may  say  that  the  Eztratropical  Madreporaria  of  Aus- 
tralia have  been  literally  untouched.  Yet  a  special  interest  is  attached 
to  them  on  account  of  what  has  been  made  known  through  geological 
researches."  The  above  quotation  is  from  a  paper  "  on  the  Extmtropical 
Corals  of  Australia, "  illustrated  by  three  plates,  Froe.  linn.  Soc.  N.S.W., 
1877.  We  have  to  thank  Mr.  Woods  for  throwing  light  on  the  subject 
and  science  is  deeply  indebted  to  him  for  what  he  has  effected  in  this  and 
other  departments  of  Australian  Natural  History.  In  his  paper  eleven 
new  species  are  described,  and  it  has  been  found  necessary  to  institute 
two  new  genera  for  two  of  them.  From  his  knowledge  of  the  fossil 
forms  he  has  been  enabled  to  show  that  some  of  our  tertiary  species  still 
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exist  in  the  Australian  seas.    Only  three  species  of  corals  are  known  to 
inhabit  our  shore*;  one  of  thm  is  described  aa  new  by  lb.  Woods. 

The  Alcyonarian  Polype*  inhibiting  Australian  aeaa  an,  accord- 
ing to  Gray,  nineteen  in  number ;  moat  of  them  are  described  in  two  of 
the  British  Museum  publications : — (*)  Catalogue  of  the  Pennatularidn, 
and  (•)  Catalogue  of  Iithophytea,  by  J.  B.  Gray,  8to.,  187a 

Class  Hydrozoa.— Busk,  in  (*)  Voyage  of  the  Rattlesnake,  records 
and  describes  thirty  one  species  of  Sertularian  Zoophytes  from  Australia, 
Thirteen  are  from  Base's  Strait*  and  north  coast  of  Tasmania,  tie  rest  an 
tropical  forma.  The  following  works  ehould  eleo  be  consulted  : — (f) 
Johnston's  "  British  Zoophytes"  ;  Allman's  "  Monograph  on  Gymnoblaetie 
Hydroide" ;  Hutton,  "  New  Zealand  Sertularians",  Trans.  New  Zealand 
Inst.,  vol.  v.,  1872 ;  Cooghtrey,  "  New  Zealand  Hydroida",  id.  vole,  vn. 
and  Tin. 

BOTANY. 
Phanxbogutjo  Botaky.— Australia  had  not  long  been  colonised 
before  its  flowering  plants  began  to  attract  scientific  attention,  and 
during  the  first  half  of  this  century  such  eminent  botanists  as  Robert 
Brown, Sounder, Sir  Joseph  Banks,  Cunningham,  Lebillardiere,  Sir  Joseph 
DaltoD  Hooker,  Bid  well,  and  other*,  laboured  on  the  spot  to  elucidate 
the  Botany  of  Australia.  In  our  day  much  baa  been  done  by  other  emi- 
nent men  to  further  the  work  of  their  predecessors.  I  need  only  allude 
to  the  labours  of  Baron  von  Mueller  and  Ben tham  aa  instances ;  and  South 
Australia,  has  been  distinguished  by  the  researches  of  our  Dr.  Schom- 
bur  gk.  The  sum  of  all  these  labours  is  the  (*)  "  flora  Austral  iensig"  by 
Dr.  Benthem,  the  seventh  and  concluding  volume  of  which  has  just  been 
issued.  In  the  preparation  of  this  work  the  author  has  been  most  ably 
assisted  by  Baron  Ton  Mueller  and  others,  who,  from  their  knowledge  of 
the  living  plants,  have  enabled  Dr.  Bentham  to  obviate  those  disadvan- 
tages he  necessarily  laboured  under. 

Dr.  Schomburgk  haa  given  ua  a  Synopsis  of  the  Flora  of  South  Aus- 
tralia, which  haa  been  mostly  compiled  from  the  abovementioned  work, 
and  an  able  dissertation  on  the  physiognomy  of  the  vegetation  of  this 
col  ony  ("  Flora  of  South  Australia'1  in  (*)  Harcus's  "  South  Australia," 
1876.)  Though  we  may  safely  say  that  the  flora  of  this  province  ha* 
been  well  determined,  for  it  must  not  be  forgotten  that  the  early  botan- 
ical investigations  of  Baron  von  Mueller  were  carried  on  in  our  midst, 
yet,  to  quote  the  words  of  Dr.  Schomburgk,  "  by  the  constantly-occurring 
new  discoveries,  especially  in  the  central  parts  of  South  Australia,  the 
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synopsis  cannot  be  considered  quite  complete.''  Indeed,  a  complete  revi- 
sion of  the  Utter  part  of  Br.  Stbomburgh's  Synopsis  U  rendered  necessary 
by  the  publication  of  Vol.  VII.  of  the  Flora  Aiistrsliensi*.  A  reduction 
in  the  number  of  species  it  obtained  by  suppression  of  name*,  regarded 
•i  synonymic  by  Bentham,  and  by  oxpurgation  of  others  not  known  to  be 
South  Australian  ;  whilst  on  the  other  hand  the  list  is  largely  increased 
by  species  not  previously  known  to  occur  within  our  boundaries.  That 
Dr.  Bentham  does  not,  however,  fully  state  the  extent  of  our  knowledge 
is  clear  when  he  omits  such  familiar  plants  as  Typha  attgtutifoiia, 
Lemma  trituka,  and  some  others,  from  the  South  Australian  lists.  Com- 
paring the  two  sources  of  information,  I  find  that  the  order  liliacese  is 
reduced  from  25  specie*  to  14,  but  five  others  are  added  ;  Juncacea:,  from 
25  to  14,  nine  new;  Xyridese,  from  six  to  one  ;  Commelynacese,  Aroideee, 
Typbacese,  LemnacesB,  and  Eriocaulete,  which  we  thought  to  contain  15 
South  Australian  species,  are,  according  to  Bentham,  unrepresented ; 
Aliamacen  ie  reduced  from  two  to  one  species,  but  11  are  added ;  Restia- 
cem,  from  eleven  to  four,  but  six  are  added ;  Cyperacete,  from  thirty- 
three  to  eighteen,  but  thirty-four  additional  specie*  are  given,  nine  be- 
longing to  Central  Australia  ;  Greminese  is  reduced  from  eighty-three  to 
thirty-nine,  but  sixty-five  sre  added,  making  a  total  of  104  grasses, 
thirty-two  of  which  are  Central  Australian.  The  lycopods  and  their 
allies  are  only  represented  by  two  species,  wbere  we  were  believed  to 
possess  eigbt  ;  the  ferns  are  reduced  from  thirty-five  to  sixteen,  but 
Dicktonia  antarctica  is  the  only  addition.  Of  the  243  species  catalogued 
by  Dr.  Schomburgk  134  are  retained,  to  which  136  are  added,  making  a 
total  of  270  species  of  the  orders  from  Liliacem  to  Filices, 

Despite  the  efforts  of  the  many  able  men  that  have  laboured 
in  this  department  of  Australian  biology,  I  think  that  the  field 
is  not  exhausted ;  and  though  we  cannot  expect  to  be  rewarded 
by  our  search  for  undiscovered  species,  yet  the  habits  of  known 
plants,  of  which  we  have  a  very  limited  knowledge,  afford  a  very 
favourable  opening  for  further  researches.  The  modes  of  fertili- 
sation of  our  native  plants,  and  the  mutual  dependency  of  certain 
plants  and  animals,  are  subject*  about  which  very  little  is  known.  A 
reader  of  Darwin'*  "  Fertilisation  of  Orchids,"  or  Sir  John  Lubbock's 
"  British  Wild  Flowers,"  cannot  fail  to  be  incited  to  a  practical  examina- 
tion of  the  phenomena  therein  described  ;  and  be  it  known  that  several 
of  the  orders  to  which  especial  interest  is  attached  are  abundantly  repre- 
sented in  this  colony.    Dr.  Bentham,  who  baa  investigated  the  stigmatic 


apparatus  of  OaodMoviets,  one  of  our  largest  ordure,  especially  c 
to  the  attention  of  Australian  botanists  the  manner  in  which  impregna- 
tion is  impeded  or  facilitated  in  this  group  of  plants.  He  writes  : — *  Ac 
far  at  can  be  judged  from  dried  specimens,  there  seems  to  be  considerable 
diversity  in  the  impedimenta  opposed  by  the  structure  of  the  parts,  at 
well  as  in  the  contrivances  provided  for  overcoming  these  obstacles.  The 
progress  of  development,  however,  can  only  be  watched  on  the  living 
plant ;  and  it  is  in  order  to  call  to  the  subject  the  attention  of  any  ob- 
servers who  may  be  resident  in  Australia  that  I  lay  before  the  Society 
the  peculiarities  which  I  have  observed." — Journal  of  the  Linnean 
Society  Botany,  vol.  x.,  p.  304,  1868.  The  same  author  makes  a  similar 
appeal  in  bis  paper  "  on  the  Styles  of  Australian  Protoaceae,"  1.  cit.  vol 
xiii.,  p.  68, 1871.  As  his  observations  on  the  peculiar  fecundating  appa- 
ratus of  the  plants  of  this  order,  which  includes  our  common  Banksiaa 
and  Grevillias,  were  made  almost  exclusively  on  dried  specimens,  "they 
will  require  to  be  supplemented,  and  probably  in  several  instances  cor- 
rected by  those  who  can  watch  the  process  of  ripening  and  mutual 
action  of  the  anthers  and  stigma  on  the  living  plants." 

The  distribution  of  our  native  plants,  especially  in  relation  to  hydro- 
graphical  and  geological  conditions,  requires  working  out ;  and  little  is 
known  respecting  their  medicinal  use*.  Economic  botany  has,  however, 
received  much  attention  at  the  hands  of  Dr.  Scbomburgk,  and  the 
successful  efforts  made  by  that  gentleman  to  acclimatise  useful  and 
ornamental  plants  have  laid  the  country  under  a  debt  of  gratitude  to 
him.  The  Botanical  Garden  needs  no  advocate ;  and  in  Director  has 
not  been  unmindful  of  the  claims  of  systematic  botany  to  be  adequately 
represented ;  yet  it  lacks  one  important  adjunct,  namely,  a  museum  of 
economic  botany,  devoted  to  the  illustration  not  only  of  the  raw 
materials  industrially  valuable,  but  also  of  steps  in  the  processes  by 
which  they  are  rendered  available  for  our  use. 

Obyitogamic  Botany.— The  present  state  of  our  knowledge  of  the 
Orders  Filices,  Ljcopodiaoese,  and  their  allies  will  be  found  in  volume 
ViL,  "  Flora  Australiensia."  From  the  circumstance  that  many  of  the 
Australian  fungi  are  either  identical  with  European  species  or  so  nearly 
allied  to  them,  the  peculiar  Australian  forms  being  few  in  number,  it 
cannot  be  hoped  that  any  satisfactory  determination  of  them  can  be 
undertaken  in  thin  country,  though  it  is  no  bar  to  extended  observations 
on  the  recorded  species  or  to  the  search  for  undiscovered  ones.  The  Rev. 
M.  J.  Berkeley  has  given  a  list  of  «  Australian  Fungi,  received  principally 


from  Baron  F.  tod  Mueller  and  Dr.  B.  Schomburgk  ;'  Joura.  Lin.  Soc, 
voL  IS,  pp.  166,  et  esq.,  1873.  The  number  catalogued  ia  235,  of  which 
43  are  Sooth  Austwdiau. 

ssfartM  Alga. — Figures  of  many  Australian  seaweeds  are  given  in 
Harvey's  "  Nereis  Australia,*"  and  in  Hooker's  "Flora  of  New  Zealand' 
and  "  Flora  of  Tasmania ;"  but  in  (t)  Harvey*e  "  Phyoologia  Auatrelka," 
tiiI*.  6,  8ti>,  1868-1863,  we  have  a  more  comprehensive  hiatorj  of  this 
oUaa  of  Australian  plants.  In  this  work  the  more  characteristic  sea-weed* 
are  illnatrated  by  coloured  drawings,  accompanied  when  necessary  with 
such  magnified  dissection*  aa  will  enable  any  one  poteeated  of  a  rnkro- 
acope  to  refer  with  certainty  the  figure  to  the  plant  which  it  represents. 
The  number  of  plates  ia  limited  to  300,  but  at  least  one  apecie*  of  every 
genua  ia  figured.  The  apeciea  which  are  figured  in  earlier  works  are  not 
repeated  in  the  Phycologia  Auttmlica,  except  in  the  case  of  type*  of 
forma  which  could  not  be  omitted  without  injury  to  the  scope  of  that 
work.  A  synopsis  of  all  known  Australian  algn  ia  given ;  and  the 
number  of  actually  known  species  dispersed  along  the  Australian  coasts 
ia  799 ;  of  these  we  appear  to  have  138  on  our  shores.  The  work  lacks 
method  in  the  arrangement  of  the  descriptions,  and  the  omission  of  a 
m  of  the  genera  is  a  serious  defect. 


GEOLOGY. 

The  general  geology  of  South  Australia  ia  represented  on  a  (t)  "  Fint 
Sketch  of  a  Geological  Map  of  Australia,"  by  R.  firough  Smyth,  1876, 
which  embodies  the  labours  of  Selwyn  and  Woods  and  the  inedited 
obeorratioBs  of  our  Surrey  Department  and  of  some  explorers.  The 
country  south  of  Lake  Eyre  is  shown  to  be  occupied  by  Silurian, 
Tertiary,  and  Igneous  rocks.  Though  the  broad  features  seem  to  be 
pretty  correctly  pourtrayod  (for  as  the  scale  is  only  110  miles  to  an  inch 
no  accurate  definition  can  be  expected),  yet  extensive  patches  of  tertiary 
recks  are  known  to  exist  where  Silurian  is  shown,  and  in  the  Western 
District  protrusions  of  the  latter  are  omitted.  Moreover,  no  distinction 
ia  drawn  between  our  older  and  newer  tertisries,  which  are  ao  widely 
■operated  from  each  other  in  point  of  time  ;  and  also  the  two  uncon- 
formable sets  of  the  Pal»o*oic  rocks,  which  were  described  by  Selwyn, 
are  not  separately  coloured. 

The  salient  points  of  our  geology  about  which  we  want  to  have 
accurate  information  are : — The  metamorphio  or  igneous  character  of  the 
granite* ;  the  order  of  succession  of  the  fundamental  rocks  j  the  age  of 


the  newer  palssoioics  ;  the  distribution  of  the  upland  conglomerates 
end  farraginous  sandstones  of  the  foot  hills  of  the  Adelaide  Chain,  end 
proofs  of  their  supposed  miocene  age  end  fresh-water  origin — the  same 
in  regard  to  the  "'  dcsort  sandstones  "  of  the  interior ;  the  correlation  of 
the  marine  older  tertiariei  of  the  various  disconnected  tract* ;  extended 
observations  on  glacial  signs,  and  the  probable  connection  of  the  newer 
drift  deposits  with  them ;  and  lastly,  accurate  measures  of  recent  fileva- 
tionof  thn  land. 

I  must  not  attempt  a  history  of  South  Australian  geology,  bat  will 
content  myself  with  a  list  of  the  works  relating  to  the  subject 

1614.    Flinders, "  Voyage  Terra  Australia." 

1848*  Start,  "Two  Expeditions  into  South  Australia." 

1846.t  Jukes,  "  Sketch  of  the  OeoL  Structure  of  Australia,"  Brit. 

Ass.  Reports,  p.  68. 
1848.    Burr,  "Remarks  on  the    Geology  and   Mineralogy   of  S. 

Australia"  (Adelaide). 
1869.    Selwyn,  "  Qeol.  Notes  of  a  Journey  in  S.  A."    Pari.  Report 

No.  130.    Five  plates  of  sections  and  map. 
1860.    Burr,  "  OeoL  of  a  Part  of  S.  Australia."    Quart.   Joan. 

Qeol.  Sou.,  toL  xvi. 
1860.    Wood*,  deal,  of  the  Southern  Part  of  S.  Australia."  Quart. 

Jonrn.  Oeol.  Soc,  vol.  xtL 
1863.    Woods,  "Geological  Observations  in  S.   Australia."    8to, 

404  pp.  (London). 
1866.  Woods, "  Report  on  the  Geology  and  Mineralogy  of  the  S. 

Eastern  District"    8vo,  33  pp.,  map  and  two  plates  of 

sections  (Adelaide). 
1836.    Hanson,  "Geology  of  the  South-Eeet  and  Port  Elliot  Dis- 
tricts."   Phil.  Soc  of  Adelaide. 
1886.    Woods,  id.  in  reply  to  the  above. 
1873.     Ulrich,  "  Mineral  Resources  north  of   Port  Augusta."    Pari, 

Rep.  No.  85,  pp.  23,  9  plates  of  sections  and  map. 
1875.    Higga,  "  Remarks  on  the  Mining  District  of  Yorke'a  Pente- 

sala."    Trans.   Roy.  Gaol.  Soc.  of  Cornwall,  toJ,  8., 

part  1,  pp.  133-181. 


1875.     Smyth,  "  First  Sketch  of  a  Geological  Map  of  Australia". 

1877.  Tate,     "  Strata  exposed  in  the  GoTemment  Well,    Murray 

Plains"    Geological  Magaaine,  Not.,  1877. 

1878.  Tate,  "  Note  on  the  Correlation  of  the  Murray  Tortiariea  " 

(pub.  herewith). 
A.  moat  valuable  addition  to  the  geological  literature  of  Australia 
ie  the  recently-published  "  Remark!  on  the  Sedementery  Formations  of 
New  South  Wales,"  by  the  Kav.  W.  B.  Clarke,  F.R.S.  This  work  ia  an 
index  to  the  immense  service  rendered  by  that  veteran  to  geology  gene- 
rally, although  more  particularly  confined  to  the  paheoioic  rocks  of 
New  South  Wales,  to  which  he  devoted  forty  years  of  his  life  and  his 


MINERALOGY. 

This  important  branch  of  South  Australian  Natural  Science  will  be 
separately  dealt  with  by  Mr.  S.  Higge,  F.G.S. 


PALAEONTOLOGY. 

The  known  foanliferoua  rocks,  of  South  Australia  proper  belong  to 
the  older  and  newer  tertiary  period.  The  foaeilt  of  the  latter  are  cloeely 
related  to  the  writing  fauna,  whilst  those  of  the  former  make  part  of  a 
large  extinct  fauna  and  flora,  and  which  must  be  studied  in  relation  to 
tboee  of  the  equivalent  strata  in  Victoria  and  Tasmania.  Great  advances 
have  of  late  been  made  towards  a  better  knowledge  of  the  older  tertiary 
fossils  of  these  two  colonies,  and  the  chief  sources  of  information  are — 

McCoy,  "Decades  of  the  Prodromus  of  the  Paleontology  of 
Victoria,"  i-v,  1874-78.  The  fossils  described  and  illustrated  are  chiefly 
tertiary,  belonging  to  various  rlnnson  of  animals. 

Mueller,  "  Observations  on  New  Vegetable  Foseue,"  1874. 

Woods, "  On  some  Tertiary  Fossils  from  Table  Cape,"  2  pi.,  Trans 
Boy.  Soe.  Tasmania,  1874. 

Woods,  "  Notes  on  the  Tertiary  Fossils  of  Tasmania,"  loc.  cit,  1876. 

South  Australian  Tertiary  Fossils  have  been  specially  dealt  with  in 
the  following  papers  and  works  :— 

The  Rev.  J.  E.  Woods  described  and  figured  five  specie*  of  peetens 
from  Mount  Gambier,  in  Trans.  Phil.  Soc  of  Adelaide,  18675.  This  was 
followed  in  the  eame  year  by  another  on  the  Braohiopoda  from  the  same 


locality.  Fin  specie*  are  figured  and  described.  Additional  specie*  ara 
made  known  by  Etheridge  in  a  paper  "  On  some  species  of  Tsrebra- 
tulina,  Waldheimia,  and  Terebratella  from  Mount  Gambiar  and  the 
Murray  Cliffs.  (Annals  and  Mag.  of  Nat.  Hist.,  1876,  S  pL)  Thla 
paper  give*  descriptions  of  five  species  of  fossil  palliobranchs,  which  are 
illustrated  by  well  executed  drawings  contained  in  two  lithographic 
plates.  Two  species  are  decidedly  new,  Terehratulina  Dmidaoni,  and 
Waldheimia  Taylori,  hot  a  third  species  described  as  new  under  the 
name  of  W.  Gambitrmtu  is  identical  with  W.  gnmdu,  Woods.  Thai 
other  species  illustrated  are  W.  Oaribaldaia,  Davidson,  and  TenbrataOa 
ctmpta,  Sow.  The  Rev.  J.  E.  Tenison  Woods  describe*  and  figures  some 
Australian  tertiary  brachiopods  (Trans.  Boy.  See.  N.  8.  Wales,  1877), 
and  notes  the  occurrence  of  two  of  them  in  the  South  Australian 
deposits.  In  a  paper  which  I  have  prepared  the  S.  Australian  fossil 
species,  twenty-two  in  number,    are  treated  in  a  monographic  form. 

The  echinodermal  fauna  of  the  Australian  tertiary  rocks  is  one  of 
remarkable  interest,  and  has  received  attention  from  not  a  few  nalason- 
tologists.  The  Rev.  J.  E.  Tenison  Woods  figured  and  described  three 
species  of  sea  urchins  from  Mount  Qambier  in  the  transactions  of  thin 
Society,  published  in  1866  ;  one  of  the  species  had  been  previously  made 
known.  The  next  contribution  to  the  subject  was  by  Dr.  I*nbo, 
(t)  "  Caber  einige  fossile  Echiniden  von  den  Murray  Cliffs  in  Sod 
Auatralien"  (Sits.  d.  k.,  Akad.  d.  Wiseench,  Wieo,  1869),  who  describee 
and  figures  as  new  eight  species,  but  two  of  these  had  been  made, 
known  by  Mr.  Woods.  Next  B.  Etheridge,  jun.,  in  Quart  Journ, 
Gaol.  Soc,  1876,  gives  a  resume-  of  all  that  had  been  published  on  the 
S.  Australian  fossil  tertiary  echinodenns,  but  overlooked  the  important 
communication  thereon  made  to  this  Society  by  Mr.  Woods,  and  by 
means  of  drawings  illustrates  certain  detailed  characters  which  were  not 
noted  by  Laube.  Dr.  Duncan,  in  the  same  Society's  journal  for  1877 
describes  eleven  new  species  from  the  Australian  tertiary  deposits,  and 
identifies  three  living  species  as  met  with  in  a  fossil  state;  four  npnrinn 
are  added  to  the  local  list.  Collections  made  by  me  among  our  older 
tartJariee  contain  most  of  the  species  described  by  Duncan  from  localities 
beyond  this  province, 

The  last  addition  is  Salmia  Tertiaria,  Tate,  described  and  figured  in 
the  Quart.  Journ.  Gaol.  Boo.,  1877.  This  beautiful  fossil  is  the  subject 
of  some  lengthy  remarks  by  Prof.  Dr.  Duncan  in  his  anniversary  addresa 
read  before  the  Geological  Society  of  London,  February  17, 1878,  and  in 


a  series  of  articles  "  On  the  Belauda,**  published  in  the  Aon.  and  Hag. 
of  Hat  History ;  in  pert  in.,  "  on  ■  third  form  of  recant  Seleniat,  and  on 
the  SeJenia)  from  the  tertiary  deposits,''  July,  1878,  the  learned  author 
writes  respecting  our  specie*— ".  It  is  a  fine  form  of  SaitnUa,  with  all  the 
character*  of  the  cretaceoDj  apecieu,  except  the  distribution  of  the  pom 
in  the  ambulacra.  In  the  older  Salmim  there  is  a  pail  of  pores  to  each 
ambulacra!  tubercle,  and  one  intermediate,  or  in  other  words,  two  pain 
are  in  relation  to  each  tubercle.  The  Salmua  described  by  Prof.  Tata 
has  but  one  pair.    This  is  the  case  with  the  recent  species,  so  far  as  U 

The  total  number  of  recorded  Eohinodenni  from  our  Tertiariea  is 
fifteen,  bat  that  is  not  a  moiety  of  those  collected  by  me  from  the 
Hurray  and  Aiding*  Cliffs,  The  chief  additional  genera  are  Pmtacrimu, 
TemnMAinut,  Fibvlaria,  Lagataan,  Memia$ter,  RcAtncbruiut,  LmUua, 
and  Comatter.  The  systematic  description  of  the  new  species  is  being 
proceeded  with,  and  I  hope  soon  to  have  the  pleasure  of  communicating 
to  you  a  summary  of  the  results  armed  at. 

The  Polyioa,  which  constitute  so  prominent  a  feature  in  the  Ter- 
tiary fauna  of  South  Australia,  many  of  the  strata  being  made  up  of 
their  itbru,  have  been  much  neglected,  and  the  field  ii  almost  untrodden. 
From  their  variety  of  form  and  the  beauty  of  their  ornament  they  are 
highly  attractive  to  the  microscopist  Professor  Busk  in  1860  examined 
a  collection  from  Mount  Gambier,  forwarded  by  the  Rer.  J.  E.  Tunison 
Woods,  and  classified  them  into  forty  upeciea  of  sixteen  genera ;  thirty- 
tix  of  tha  former  were  considered  undeecribed,  and  three  of  the  Utter 
being  new ;  but  being  unaccompanied  by  descriptions  or  figures,  the  list 
published  in  the  Quart.  Journ.  Geol.  Soc.  is  of  no  aid  to  the  student 
Mr.  Woods,  in  his  "  Geol.  Obserr.  in  8.  A.,"  attached  specific  names  to 
some  polyioa  figured  on  a  lithographic  plate  in  that  work ;  and  further 
added  a  little  to  our  knowledge  in  a  paper,  "  Pros.  Boy.  Soc.  of  Victoria 
for  1882."  But  a  more  important  step  was  made  by  him  in  communi- 
cating to  the  Roy.  Soc.  of  N.  8.  Wales,  1876,  descriptions  of  "Some 
Tertiary  Polyioa  from  Mount  Gambier."  Thirteen  new  species  are  techni- 
cally described  and  illustrated  by  two  well-executed  lithographic  plates ; 
they  are   Etekara,  10  sp.,  Pmtuiipora,  2  sp.,  and  Tub&pora,  1  sp. 

The  present  state  of  our  knowledge  of  the  coral  fauna  of  the  Ter- 
tiary strata  of  Australia  it  given  by  Mr.  Woods  in  the  introduction  to  his 
paper  published  herewith,  and  that  of  tha  8.  Australian  tertiariee  in  a 
supplementary  note  added  by  me. 


A  few  gaeteropodous  shells  from  the  Murrey  and  Aiding!  bed*  are 
described  bj  mo  in  a  paper  communicated  to  this  Society. 

One  othot  fossil  from  oar  rooks  has  been  made  known  ;  it  is  the  so- 
called  Btleinmfet  $tnac*n*,  described  by  myself  in  the  Quart  Joura.  Qeol- 
Soc.,  Hay,  1877.  Its  reported  occurrence  on  the  Murray  is  an  error, 
but  I  have  found  it  at  Surveyor's  Point,  Torke's  Peninsula.  Professor 
McCoy  in  Decade  V.  Prod.  Pal.  of  Vict.,  describes  and  figures  the  axiaof 
a  zoophyte,  under  the  name  of  Qraphvlaria  Robina,  obtained  from  the 
Tertiary  strata.  He  points  out  its  very  close  resemblance  to  the  guard 
if  a  Belemnile,  and  suggests  that  the  so-called  discovery  of  belemmtes  in 
tbe  tertiary  strata  of  South  Australia  is  based  upon  a  similar  fossil.  It 
is  unfortunate  for  science  that  Professor  McCoy  is  so  oblivious  of  the 
labours  of  others,  else  he  might  have  taken  some  pains  to  clear  up  tbe 
doubt.  To  me  the  two  fossils  are  identical,  and  if  the  generic  name 
mnst  be  changed,  then  the  fossil  must,  according  to  the  lav  of  priority, 
be  known  u  Oraphtdaria  tenetcent.  I  have  not  found  a  phragmacone, 
but  two  specimens  exhibit  a  regularly  conical  alveolar  cavity;  and 
until  I  can  clear  away  tbe  mysterious  nature  of  this  cavity  I  must  hold 
the  question  of  the  systematic  position  of  the  fossil  as  not  proven. 

A  few  foraminifera  and  ostracods  from  the  Hurray  and  Mount 
Gambler  beds  have  been  determined  by  Professors  Rupert  Jones  and 
Brady,  the  names  of  which  have  been  published  in  Quart.  Joura.  GeoL 
Soc.,  I860,  and  Oeol.  Mag.,  July,  1876. 

In  conclusion,  I  may  quote  the  words  of  ray  friend,  the  He*,  i.  E. 
Tenison  Woods,  who  writes,  (Pro. Roy.  Soc. of  Tasmania,  1876)  :— "It  will 
be  seen  from  this  brief  sketch  that  the  tertiary  formations  of  Australia 
bsve  occupied  many  minds,  yet  our  progress,  so  far,  has  been  somewhat 
slow.  This  is  tbe  more  remarkable  as  it  has  long  been  believed  among 
scientific  men  that  the  development  of  Australian  geology  must  reveal 
facte  of  the  utmost  importance  to  science  generally."  This  belief  is  day 
by  day  finding  confirmation  at  my  hands;  already  our  Tertiaries  are 
known  to  contain  genera  hitherto  regarded  aa  of  secondary  age,  and  the 
facts  are  accumulating  which  go  far  to  prove  that  the  lower  portions  of 
them  are  older  than  they  hare  hitherto  been  regarded,  and  may  indicate 
apelteontological  overlap  of  tertiary  on  secondary.  So  large  a  number  of 
organic  remains  have  to  be  arranged,  classified,  and  compared  that  my 
labours  in  this  direction  are  not  sufficiently  advanced  to  enable  me  to 
submit  to  you  a  comprehensive  view  of  the  question. 


In  the  department  of  newer  Tertiary  Pnlasontology  a  very  important 
addition  has  been  nude  to  thit  fauna  which  immediately  preceded  the 
present  one.  I  allude  to  the  determination  made  by  Professor  Owen  of 
the  former  existence  of  a  large  wingless  bird  on  this  continent,  founded 
on  a  tibia  obtained  in  the  Mount  Qarobier  District  Thia  bone,  he 
writos,  determine*  beyond  question  the  fact  of  the  former  eziatenoe  in 
Australia  of  a  wingless  or  flightless  bird  of  the  aue  of  Dtnomu 
gltphmttopm,  bat  of  a  gonna  nearer  akin  to  Canuritu  and  Dromcrwt." 
It  it  named  Dromornii  Asatmlu,  and  indication*  of  Ha  former  extenalTe 
range  in  thia  continent  are  a  femnr  obtained  at  Peak  Downs,  Queensland, 
in  1889,  a  pelvis  at  Gone,  near  Hodgee,  in  1876,  and  a  femur  from  the 
Wellington  Valley  Cares,  H.  8.  Walea.  All  thaw  bonai  and  the  South 
Australian  tibia  are  considered  by  Profeeeor  Owen  to  be  parti  of  the 
tame  genua  if  not  species.  The  first  to  reoognlae  the  affinitiea  of  thia 
Urd  was  our  hon.  member,  the  Rot.  J-  B.  Teniaon  Woods,  and  it 
redounds  to  hi*  ikill  aa  a  comparative  anatomist  that  the  opinion  he 
expressed  has  been  corroborated  by  tie  greatest  living  anatomist.  The 
original  discovery  is  recorded  in  hie  "  Report  on  the  Geology  and 
Mineralogy  of  the  Bonih-Eaat,  Ac,"  p.  7,  1836,  from  which  I  extract 
the  following :— "  In  sinking  a  well  on  the  edge  of  a  swamp  fourteen 
miles  N.N.W.  of  Penola,  some  bonea  have  been  dug  up,  which  were  this 
day  (April  26,  1866)  recovered  by  me.  They  comprise  two  tibia*  and 
two  taiso-metatanal  bones,  and  show  them  to  have  belonged  to  tome 
atrnthioTw  bird  very  nearly  allied  to  the  emu.  .  .  From  the  sise  of  the 
bones  it  was  evidently  a  larger,  heavier,  and  more  clumsy  bird.  .  .  . 
I  should  .propose  the  provisional  name  of  Dromoriu*  Amtralu  for  the 
bad.  It  is  certainly  quite  extinct,  but  appears  to  have  been  con- 
tempomneoua  with  the  natives,  for  these  bonea  are  marked  with  old 
■ears,  one  of  which  must  certainly  have  been  inflicted  by  a  sharper 
instrument  than  any  in  the  possession  of  the  natives  at  present ; 
there  wen,  however,  fragments  of  flint  buried  with  the  hones,  and  a 
native  well  is  distant  about  fifty  yards  away." 

Professor  Owen's  "The  Fossil  Mananaai  of  Australia"  will  ever 
remain  ■  classic  work,  and  is  the  only  source  of  information  regarding 
the  extinct  kangaroos,  wombats,  and  their  allies  which  an  occasionally 
mat  with  in  the  superficial  deposits  and  caves  of  this  province,  and 
•J  other  parts  of  the  continent. 


OBJECTS  OF  THE  SOCIETY. 
The  work  of  the  put  year  wuniiti  the  opinion  that  the  two  funda- 
mental objects  of  this  Society  have  been  studiously  kept  before  ua 
Its  founders  were  desirous  that  it  should  not  only  afford  an  agreeable 
medium  of  intercommunication  to  those  whose  tastes  led  them  to  the 
pursuit  of  similar  studies  ;  hut  that  it  should  also  present  a  means  of 
illustrating  and  recording  the  many  interesting  natural  phenomena  which 
are  altogether  peculiar  to  this  country,  and  which  it  is  to  be  feared  would 
be  otherwiso  in  a  few  years'  time  irrevocably  lost  to  the  records  of 
■dance.  In  respect  to  the  latter  and  more  important  object,  I  affirm  that 
the  Society  has  attained  a  larger  measure  of  results  than  at  any  other 
period  of  its  existence.  We  shall  have  removed  for  one  year  at  the  least 
the  reprorch  made  against  us  by  the  President  of  the  Linnsan  Society  of 
New  South  Wales  in  his  anniversary  address,  that  South  Australia  bad 
not  contributed  anything  to  the  literature  of  natural  history.  This 
■access  is  in  part  due  to  the  knowledge  of  the  fact  that  the  Society  would 
make  every  endeavour  to  renew  the  publications  of  its  transactions,  and 
thus  by  guaranteeing  that  original  observations  so  laboriously  effected 
should  be  published  in  a  more  tangible  and  permanent  form  than  hitherto, 
authors  have  been  induced  to  make  this  Society  the  channel  of  communi- 
cation with  the  scientific  world  at  large.  The  publication  of  such  papers 
must  alwayi  be  regarded  as  a  matter  of  necessity,  aa  by  such  means  are 
we  only  enabled  to  keep  up  friendly  relations  with  learned  bodies  else- 
where. Though  we  have  been  ambitious  to  secure  only  original  papers 
for  our  evening  meetings,  and  have  sought  to  press  capable  men  into  the 
service  of  tbe  Society,  yet  we  have  not  unfrequently  been  reminded  of 
an  insufficiency  of  supply ;  but  we,  nevertheless,  believe  that  as  the  im- 
portance and  usefulness  of  the  Society  are  better  known,  the  difficulty 
in  this  respect  will  become  leas  and  less.  At  any  rate,  our  present 
success  can  hardly  fail  to  stimulate  those  who  have  aided  ua  to  fresh 
•ration,  and  to  encourage  those  who  have  not  yet  assisted  us  to  enter 
the  vast  arena  of  research.  A  remark  made  by  Mr.  J.  8.  Lloyd  on  the 
public  estimation  in  which  the  Society  is  held,  in  bis  paper  on  "The 
present  position  of  the  Society,"  read  J  uly  21,  1868,  would  seem  to  apply 
with  equal  force  now  as  then,  and  it  may  be  repeated :— "  Of  course  the 
amount  of  good  effected  by  the  Society  has  to  be  taken  in  some  measure 
upon  trust ;  but  we  feel  that  it  is  to  the  advantage  of  ourselves  and  the 
colony  that  attention  should  be  given  to  scienoe,  literature,  and  art,  and 
because  the  positive  or  practical  benefit  effected  by  ub  amy  not  be  exactly 
arrived  at,  either  by  weight  or  measure,  we  are  not  the  less  certain  that 


it  hu  an  existence.  At  any  rate,  it  is  easy  to  retort  upon  cavillers  that 
the  results  would  be  mora  generally  satisfactory  if  the  Society  received 
■ore  general  support."  Oar  namben  have  not  correspondingly  increased 
with  the  increase  of  population,  and  it  has  only  been  in  the  last  two  years 
that  any  sensible  augmentation  has  been  effected;  nevertheless,  the 
eighty  members  of  to-day  represent  a  much  smaller  percentage  of  the 
aristocracy  of  intellect  than  the  sixty  members  of  ten  years  ago.  Is  it 
apathy  or  indifference  that  causes  so  many  to  stand  aloof,  who  from  their 
profession  or  position  in  society  should  support  us  by  their  influence  and 
subscription  P  Or  have  our  meetings  been  of  so  desultory  a  character  as 
to  be  repellent  P  To  them  I  would  appeal  for  the  rectifying  of  the  evils 
of  a  one-sided  policy,  for  be  it  remembered  that  the  improvement  of 
any  art  or  science  varies  directly  with  the  number  of  intelligent  persons 
tngtged 


OUB    RXLATXOHSHIP    TO    THE    SOUTH    AUSTRALIA*    INSTITUTE    if 

somewhat  anomalous.  By  the  Statutes  and  Begulations  of  Incorporation 


1.  Allowed  an  independent  action. 

2.  Required  to  contribute  a  sum  towards  the  working  expenses  of 

of  the  Institute. 

8.  Entitled  to  the  use  of  a  room,  and  also  to  the  services  of  one 
or  more  of  the  officers  of  the  Institute,  at  such  times  and  in 
such  manner  as  may  be  agreed  upon  with  the  Board  of 
Governors. 

4.  And  we  have  virtually  resigned  all  claim  to  property  actually 
acquired,  for  it  is  enacted  that  the  property  of  the  Society 
preserved  in  the  room  of  the  Institute  cannot  be  permanently 
removed  nor  otherwise  disposed  of  without  the  consent  of  the 
Board  of  Governors. 

Thus  on  the  one  hand  we  pay  £12  per  annum  for  the  use  of  a  room, 
and  resign  all  rights  to  the  property  we  have  acquired  by  gift  or  pur- 
chase ;  whilst  on  the  other,  we  receive  such  trivial  assistance  as  the 
addressing  of  a  few  postal  cards  once  a  month,  and  have  possibly  the 
power  to  recovery  penalties;  and  it  would  seem  also  that  the  Board  of 
Governors  "  have  the  power  out  of  the  funds  placed  at  their  disposal  to 
make  a  grant  to  any  Society  so  incorporated  in  aid  of  the  special  objects 
of  such  Society."  By  common  consent  this  Society  has  been  excluded 
from  participating  in  grants  to  incorporated  Societies,  but  it  is  not  so 
expressed  by  the  terms  of  the  Act ;  and  the  regulation  which  gives  the 


Institutiim  a  lien  on  the  property  of  an  incorporate  Society  is  not  bo 
unreasonable  as  it  appears,  if  the  property  has  been  acquired  by  aid 
rendered  by  the  Institute.  We  are  placed  at  a  great  disadvantage  by 
the  present  arrangements,  and  I  would  urge  upon  your  Council  the 
desirableness  of  securing  more  equitable  onea ;  and  I  think  you  will 
agree  with  me  that  £13  per  annum  is  too  large  a  contribution  or  abstre 
of  working  expenses,  and  be  it  observed  that  the  Society  of  Arts  which 
has  the  exclusive  use  of  a  room  contributes  only  £5  per  annum.  More- 
over, the  lien  on  onr  property  should  be  removed,  and  at  once  in  view  of 
its  greatly  increased  value  in  the  form  of  surplus  stock  of  our  own  publi- 
cations, and  of  exchanges  of  publications  of  other  Societies. 

It  may  now  be  asked— What  benefits  will  the  Institute  derive  from 
usf  Most  certainly  it  should  not  expect  pecuniary  ones;  and  I  distnisa 
the  question  without  argument  as  it  is  a  universally  conceded  postulate 
that  it  is  the  duty  of  the  State  to  aid  science.  If  permitted,  I  believe 
that  this  Society  would  largely  benefit  the  Institute  through  its  Museum. 
And  with  this  object  in  view  your  Council  requested  your  Representative 
Governor  to  move  the  Board  of  Governors  to  cause  to  have  exhibited  at 
our  monthly  meetings  all  objects  presented  to  or  purchased  for  the 
Museum  during  each  preceding  month.  By  this  means  it  was  thought 
that  our  members  would  be  gratified,  and  that  the  remarks  elicited  and 
explanations  offered  would  give  publicity  to  the  donations  and  thus  serve 
a  good  purpose.  Moreover,  by  thus  affording  those  likely  to  be  moat 
interested  au  opportunity  of  examining  the  new  acquisitions,  the  Society's 
records  would  keep  the  memory  of  them  alive,  though  the  objects  them- 
selves had  been  consigned  to  oblivion  in  boxes  and  cellars,  there  to  await 
the  advent  of  an  enlightened  Government  before  again  seeing  the  light. 
Though  the  Board  concurred  with  the  view  of  your  Council,  yet  no 
practical  effect  has  up  to  the  present  time  been  given  to  the  resolution  : 
there  may  be  difficulties  which  we  know  not  of,  but  if  a  Committee 
were  empowered  to  act  all  obstacles  to  the  attainment  of  our  object 
might  probably  be  removed. 


OUR  PUBLIC  MUSEUM. 

This  reference  to  the  Museum  naturally  leads  me  to  speak  of  that 
public  institution.  Not  only  is  this  Society  through  its  representative  at 
the  Board  of  Governors  identified  with  the  Museum,  but  it  ha*  been 


instrumental  in  founding  it,  for  according  to  Mr.  J.  8.  Lloyd  "the 
formation  of  *  Museum  iu  looked  upon  as  one  of  the  object*  of  the 
Society ;  and  no  doubt  tbe  efforts  of  the  Society  in  tbia  direction  were 
not  altogether  without  effect,  and  they  have  probably  borne  fruit  in  the 
Museum  attached  to  the  present  Institution."  But  thii  Society  a*  the 
exponent  of  natural  science  in  this  colony  may  legitimately  occupy  itself 
with  the  question  as  to  whether  or  not  the  Museum  is  fulfilling  Its 
proper  functions  f 

A  good  deal  of  carping  criticism  has  been  indulged  in  of  late  in  re- 
spect to  it,  bat  with  this  I  bare  no  sympathy.  No  man  can  be  found 
possessing  specific  knowledge  in  every  department  of  a  general  Museum, 
but  I  think  that  if  greater  facilities  were  offered  to  the  student  in  any 
given  branch  of  our  local  Natural  History,  voluntary  help  of  a  useful 
kind  would  be  forthcoming.  I  propose  to  examine  the  question  which  I 
have  raised  from  a  higher  standpoint,  and  to  indicate  the  chief 
directions  in  which  reform  is  needed.  By  directing  your  attention  to  the 
shortcomings  of  the  existing  Museum,  I  trust  that  you  will  use  your  in- 
fluence to  have  them  remedied  in  the  Museum  of  the  future.  Agitation 
upon  museum  reform  has  been  active  or  late  in  England,  and  I  have 
largely  availed  myaslf  of  the  opinions  of  the  museum  reformers,  u  I  find 
them  to  bo  applicable  to  our  own  case ;  the  arrows  that  I  shall  shoot  are, 
therefore,  not  all  from  my  own  quiver. 

A  well-arranged  Museum  is  valuable  to  the  State  in  various  way*. 
In  its  highest  sense  it  encourages  a  love  of  knowledge  for  its  own  sake, 
apart  from  any  selfish  aims  ;  it  is  a  necessary  instrument  of  training  in 
Natural  History,  and  it  assists  in  raising  up  men  possessed  of  scientific 
knowledge,  to  whom  appeal  may  be  made  for  trustworthy  information 
touching  the  means  to  be  employed  for  the  development  of  our  natural 
food  resources  and  concerning  the  character  of  the  natural  agents  ob- 
structive to  that  development.  A  knowledge  of  the  life  history  of 
noxious  insects  enables  the  entomologist  to  suggest  the  right  means  to 
keep  them  in  check ;  and  this  fact  has  been  fully  recognised  in  the 
United  State*,  England,  France,  and  Germany.  Legislative  acts  relating 
to  the  preservation  of  birds,  fish,  oysters,  Ac.,  passed  by  the  countries 
named,  have  all  been  dictated  by  the  xoologist.  How  practically  useful 
•nd  instructive  would  our  Museum  be  if  the  rocks,  minerals,  fossils,  and 
manufactured  mineral  products  of  the  country  were  displayed  in  such  a 
manner  as  to  show  in  what  new  directions  capital   may  and  may  not  be 


A  Museum  U,  moreover,  a  means  of  spreading  eulturo  among  thn  in- 
telligent lover  classes,  and  such  visitors  leave  it  all  the  better  foe  having 
been  there,  as  it  is  impossible  that  they  should  not  carry  sway  some  sort 
of  idea  which  otherwise  would  not  have  occuired  to  them.  But  for  the 
want!  of  the  public  a  descriptive  Guide  Book  containing  elementary  in- 
planationa  U  necessary  for  the  right  understanding  of  tike  object*  exhi- 
bited. The  effect  of  museums  ia  to  elevate  a  man's  character;  and  if 
our  Sabbatarian  teachers  would  admit  that  truth,  access  to  the  Museum 
on  Sundays  would  no  longer  be  denied  to  those  who  have  no  other  oppor- 
tunity in  the  week,  and  who  do  not  go  to  church  or  chapel.  For  my 
part,  I  am  unconvinced  by  the  specious  arguments  which  seek  to 
justify  the  opening  of  our  Botanic  Gardens,  and  its  museum  and  soologicaj 
collection,  and  the  closing  of  the  Zoological  Museum  on  Sunday  after- 
noons. 

In  our  Museum  we  have  not  only  to  consider  the  wants  of  the  gating 

public,  but  also  to  provide  for  the  requirements  of  the  special  student 
and  to  afford  materials  for  the  savant  in  promoting-  original  research 
which  functions  ought  not  to  be  sacrificed  for  the  benefit  of  mere  sight- 
seers. For  the  former  we  must  have  mounted  skins  of  vertebrates 
showy  insects  in  their  perfect  stage,  prettily-coloured  shells,  miniature 
groves  of  coral,  and  the  like.  But  Science  and  Instruction  require  a 
great  deal  more — the  animal  must  be  exhibited  as  far  as  possible  in  all 
its  parts,  and  in  all  phases  of  its  life ;  the  skin  of  the  kangaroo  should  be 
accompanied  by  its  corresponding  skeleton ;  the  bird  with  its  nest  sad 
eggs;  the  perfect  insect,  with  its  eggs,  larva,  and  pnpa;  shells,  with  the 
animals  which  produce  them,  and  in  every  case  the  station  and  habit  of 
the  animal  should  be  affixed  to  the  specimen. 

Collections  of  typical  specimens  of  this  country  are  absolutely  neces- 
sary for  the  advancement  of  Natural  History  studies,  as  the  teaching  of 
the  elements  of  the  science  should  be  by  means  of  the  familiar  objects 
around  us.  It  is  a  reproach  to  this  State  that  its  Museum  so  imperfectly 
— I  might  say,  hardly  at  all — represents  its  natural  characters  ;  for  it 
happens  that  the  things  most  characteristic  of  the  country  are  not  thought 
worth  exhibiting ;  our  mineral  industries  are  absolutely  unrepresented,  if 
I  may  except  a  very  few  specimens  of  gold  and  copper  ores.  Though  I  hold 
that  our  colonial  productions  should  be  most  fully  represented ;  yet  it  is 
not  necessary  that  all  should  be  exhibited,  but  nevertheless  all  should 
always  be  open  to  the  inspection  of  the  student. 


Our  Museum  U  too  small  to  have  any  educational  value  worth 
Muring,  and  in  its  present  stato  it  teachas  too  little  by  attempting  too 
ranch,  and  I  think  it  would  be  far  better  to  exhibit  fewer  apecimeni 
which  should  fully  tell  their  own  tale,  than  to  heap  ao  many  together 
without  lahela;  and  because  it*  present  resources  are  ao  limited,  the 
greatest  amount  of  good  will  probably  be  effected  by  confining  attention 
to  the  formation  of  a  provincial  collection. 

The  lack  of  patriotism  among  those  who  regulate  the  affairs  of  tha 
Museum  baa  been  moat  deplorably  shown  in  some  instance*  that  bare 
Gome  to  my  knowledge-  -it  pains  one  to  recall  them.  Nevertheless,  may 
I  ask  why  two  diamonds,  unique  as  crystal*,  and  which  were  found  within 
the  colony,  do  not  form  part  of  the  National  Museum  collection  I 
Will  another,  subsequently  found  and  purchased  by  oar  Govern- 
ment, find  a  home  with  usf  Again,  why  has  not  that  choice 
collection  of  our  native  beetles  formed  by  the  lata  Mr.  Odewahn 
been  secured  for  the  country  1  For,  be  it  known  that  the  Museum 
does  not  possess  a  specimen  of  the  diamond,  and  that  all  it  baa 
representative  of  the  large  coleopterous  fauna  of  South  Australia  la  a 
small  case  of  dilapidated  beetles.  If  the  Museum  were  the  property  of 
this  Society,  or  other  body  not  tuning  adequate  means  for  efficient  main- 
tenance, a  reasonable  answer  would  be  expected  not  only  to  such  specific 
questions,  but  to  others  that  I  have  already  touched  upon. 

Is  the  Museum  fulfilling  ita  proper  functions  ?  I  need  not  press  for 
an  answer,  as  I  know  that  it  is  the  universal  opinion  that  it  does  not  The 
chief  causes  for  this  may  be  summarised  under  the  heads  of  tpact,  verh- 
img  ezpentet,  and  management. 

The  present  Museum  accommodation  is  lamentably  deficient,  and  yet 
a  great  mistake  is  about  to  be  made  with  that  to  be  contained  in  the  new 
Institute  building,  as  the  space  will  be  only  large  enough  to  hold  the 
already  exhibited  specimens,  no  provision  being  made  for  the  display  of 
objects  stored  away,  and  of  those  not  already  collected.  It  moreover 
presents  the  sad  fault  of  an  upper  gallery.  It  would  also  be  well  to 
profit  by  the  example  of  the  United  States,  who  fully  recognise  the  fact 
that  the  expense  of  a  grand  building  starves  the  museum  within. 

A.  well-arranged  Museum  is  of  neoessity  costly ;  money  measures  the 
power  of  procuring  glass  cases  and  suitable  specimens,  but  as  the  funda 
necessary  for  efficiency  should  be  provided  out  of  the  public  purse,  since 
it  is  for  the  public  weal,  it  is  to  be  hoped  that  they  will  be  on  a  scale 
commensurate  with  the  largeness  of  the  object  to  be  achieved,  provided 
that  it  is  not  narrowed  down  by  curtailment  of  accommodation. 


As  to  management  In  the  first  place,  the  abnormal  connection  be- 
tween the  Museum  and  the  Libra;;  should  be  Revered,  as  their  interests 
are  somewhat  antagonistic.  This  view  is  adTOcated  by  the  press,  and  in 
an  article  in  the  Advertiitr,  October  23, 1876,  it  is  there  urged  that  "  the 
keeping  up  of  our  reading-room  in  its  present  state  of  efficiency,  and  the 
formation  and  development  of  a  free  public  library,  is  enough  to  tax  the 
energies  of  a  single  body  of  men.  As  for  a  Museum,  we  do  not  think  it 
should  be  regarded  as  a  part  of  the  Institute  at  all."  It  has  always 
seemed  to  me  that  it  would  be  an  advantage  to  establish  some  kind  of 
connection  between  the  Museum  and  the  University — a  centre  of  liberal 
education  where  science  asserts  its  proper  position — because  those  who 
have  had  most  experience  in  oral  teaching  will  probably  he  best  qualified 
to  assist  in  its  oversight.  The  principles  which  are  recognised  ss  applic- 
able to  education  in  general  apply  equally  to  the  arrangement  of  museums 
in  so  far  as  their  educational  functions  are  concerned.  The  order  in 
which  the  knowledge  of  things  is  best  received  and  retained  in  the 
memory  is  precisely  that  in  which  the  things  themselves  were  evolved - 
consequently,  the  arrangement  which  in  a  Museum  is  beat  adapted  to 
impart  instruction  is  at  the  same  time  that  which  beat  records  the  history 
of  the  things  exhibited.  As  the  University  must  have  a  Museum,  and 
impressed  with  desirableness  of  economising  space  and  effort,  I  suggested 
to  the  Council  that  it  should  seek  to  amalgamate  the  two  interests.  At 
a  meeting  of  the  Council,  held  December  15, 1876,  two  resolutions  wen 
unanimously  carried,  the  one  affirming  the  inexpediency  of  having  more 
than  one  Museum  for  the  Provi  nee,  and  the  other  appointing  a  Committee 
to  confer  with  the  Governors  of  the  Institute  about  the  whole  question. 
The  results  of  that  conference  have  not  been  publicly  made  known.  But 
there  still  remains  another  course  to  be  followed,  by  which  the  evils  of 
having  two  Museums  may  be  avoided ;  that  is  by  each  one  becoming  to 
some  eitent  exhaustive  in  a  special  direction. 

It  may  not  be  too  late  to  direct  the  attention  of  the  proper 
authorities  to  the  existing  defects,  with  the  view  of  carrying  oat  the 
urgently  needed  reform  in  connection  with  the  proposed  new  Museum. 

LOCAL  AID  TO  SCIENCE. 
While  on  the  subject  of  National  Aid  to  Science,  I  may  remind  yon 
that  your  efforts  to  induce  the  State  to  undertake  a  geological  survey  of 
the  colony,  which  at  one  time  seemed  likely  to  be  crowned  with  success 
have  proved  futile.  The  reason  assigned  for  not  instituting  such  a  depart- 
ment is  that  of  expense.    We,  who  believe  that  such  an  c 


wanld  be  able  to  Tender  considerable  service  to  the  country,  moit  feel 
regret  at  this  determination  of  the  Government,  and  regard  the  decision 
ei  an  instance  of  false  economy.  We  hope  that  a  survey  is  onlj  tem- 
porarily deferred,  and  most  note  with  pleuure  that  a  stop  in  this  direction 
ii  shortly  to  be  made  by  the  investigation  of  the  Hydro-geological  charac- 
ter of  certain  waterless  areas. 

Sooth  Australia  has  afforded  little  aid  to  the  scientific  examination 
of  the  country  and  it*  natural  products,  bat  it  is  to  be  hoped  that  as 
natural  science  asserts  its  position  its  claims  on  the  public  purse  will  be 
In"  grudgingly  allowed  than  as  hitherto.  Much  of  our  knowledge  has 
been  gained  by  private  enterprise,  but  there  are  many  investigations  which 
should  be  undertaken,  and  which  are  far  beyond  the  limited  means  of  the 
scientific  man.  Take  for  instance,  the  exploration  of  the  deeper  parts  of 
the  see,  off  our  shores,  which  might  be  easily  carried  on  during  the 
periodical  tripe  of  the  Government  steamer,  and  I  believe  that  voluntary 
scientific,  aid  is  available.  Apart  from  the  scientific  results  likely  to  be 
gained  by  each  exploration,  much  knowledge  may  be  acquired  relating  to 
h  which  might  prove  industrially  valuable. 


ON  THE  VEGETABLE  FRAGMENTS  FOUND  IN  THE  TOMBS 

AND  OTHER  MONUMENTAL  BUILDINGS  OF  THE 

ANCIENT  EGYPTIANS. 

By  Richabu  Sc  ho*  bo  nan,  Ph. 
Director  of  Botanic  Gardens,  Adelaide;   Knight  of  the  Imperial  Order 
of  the  Grown ;  of  the  Order  of  Merit  of  Phillippe  the  Magnani- 
mous,  and  the  Order  of  the  Crown  of  Italy ;   Hem.  Imperial 
Carol.  Leopold  Acad.,  &o. 

(Run  Fkbbpabt  5,  1678). 

The  large  collection  of  plant-remains  in  the  Egyptian  Museum, 
Berlin,  obtained  from  the  tombs  and  other  monumental  buildings  of  the 
Ancient  Egyptians  baa  been  re-examined  by  the  late  Professor  Alexander 
Braon.  The  notes  of  this  investigation  having  been  found  amongst  the 
dseeaaed'a  papers,  Professors  Ascherson  and  Magnus  of  Berlin  thought 
it  was  due  to  the  memory  of  that  great  botanist  to  make  them  public. 
Hy  friend  Prof.  Aacberson  baa  kindly  favoured  me  with  a  copy  of  these 
notes,  and  I  consider  them  eo  highly  interesting  that  I  could  not  forbear 
shaping  them  into  a  Paper. 

The  moat  reliable  sources  from  which  we  have  gained  our  knowledge 
of  the  plants  cultivated  by  the  Ancient  Egyptians  are  :— Firstly.— From 
the  punt  remains  which  have  been  found  in  their  tombs  and  other 
monumental  buildings,  which  are  now  preserved  In  the  museums  of 
Berlin,  London,  Vienna,  Paris,  Turin,  Leyden,  and  Florence.  Secondly. 
—The  numerous  representations  of  plants  on  the  monumental  structures 
which  the  Ancient  Egyptians  used  for  sacred  and  profane  purposes  give 
us  also  an  idea  of  the  vegetation,  although  they  are  inferior  to  those  of 
animals  Thirdly.— The  writers  of  classical  antiquity  supply  us  with  a 
Tety  good  description  of  the  Flora  of  Ancient  Egypt. 

A  very  interesting  fact  has  been  ascertained  by  comparing  the  plant- 
remaina  of  nearly  6,000  years  old  with  living  examples  of  the  aame 
species,  that  is,  that  no  essential  variation  between  the  two  is  noticeable, 


SO.  intentional  attempt  at  deception,  for  whenever  mummy- wheat  mi 
supposed  to  have  germinated  it  wu  undoubtedly  recent  grain  mixed 
with  it.    The  tine  mummy-wheat  U  dark  brown  and  carbonized. 

The  cultivation  of  JUix  moat  have  also  been  very  extensive,  and 
manifold  were  the  uses  made  of  the  linen,  and  principally  in  the  embalm- 
ing of  the  dead,  and  for  the  garment*  of  the  priests,  who  only  were 
allowed  to  wear  it.  In  the  Berlin  Huaenm  are  preserved  two  Ancient 
Bgyptian  flax-combs;  between  the  teeth  are  still  some  fibre*  attached, 
which  by  microscopical  examination  prove  to  be  flax.  Two  kinds  of 
flax  have  been  determined  from  the  entombed  seeds,  vis. — .£tnum 
kttmiie  (Mill.),  indXinum  anpiutijolium  (Huds.).  The  latter  plant  u  a 
perennial,  a  native  of  the  Mediterranean  region,  and  not  cultivated  at 
present  The  former  is  etill  cultivated  in  Abyssinia,  though  not  for  the 
sake  of  its  fibre  and  oil,  but  for  the  seed,  which  ia  need  by  the  lower 
Hew  for  food,  and  is  generally  eaten  during  Lent.  The  teed  is  roasted 
and  ground,  the  flour  is  mixed  with  water  to  a  paste,  to  which  ia  added 
■alt  and  pepper.  A  very  interesting  fact  is  that  the  seed  of  Latum 
hmmU*  has  lately  been  found  in  the  Pile-dwellings  in  Switzerland,  and  it 
ia  toe  opinion  that  the  inhabitants  were  of  African  origin. 

The  sycamore  (Fietu  sycomortu)  was  one  of  the  most  abundant  tree* 
of  Ancient  Egypt,  and  is  still  so  st  this  day.  Religious  worship  was 
paid  to  this  tree  by  the  ancient  Egyptians,  and  it  was  dedicated  to  the 
deities — Isis,  and  Nutpe.  The  departed  soul  received  also  under 
the  holy  sycamore  tree  the  wreath  of  vind  cation.  A  great  part  of  the 
wooden  objects  of  Egyptian  antiquity  in  the  Berlin  Museum  are  pre- 
pared from  the  wood  of  the  sycamore.  Its  fruits  are  found  often  en- 
tombed, and  are  smaller  snd  less  flavoured  than  those  of  the  common  fig. 
One  of  the  relics  of  the  Berlin  Museum,  found  in  a  tomb,  is  a  cake  on  a 
layer  of  sycamore  leaves. 

The  extensive  culture  of  the  ofnu  in  Ancient  Egypt  had  been  spoken 
of  by  ancient  authors,  and  Theophrastus  mentions  the  appearance  of.  the 
olive  in  the  Oasis  of  the  Desert  of  Libya,  where  the  tree  at  the  present 
time  isgrowing;  but  hitherto  the  fruit  has  not  been  found  in  any  of  the 
tombs,  the  hard  stone  of  which  would  have  preserved  well.  The  Berlin 
Museum  possesses  a  relic  made  from  olive  branches — five  small  bundles, 
each  containing  three  small  branches,  are  tied  together  with  strips  of  palm- 
leaves.  Professor  Lepsius,  the  great  authority  on  Egyptian  antiquity, 
believe*  this  bundle  has  been  used  for  the  same  purpose  as  the  rod  is  used 
at  the  present  time  to  chastise  children.    Many  funeral-wreaths  pre- 
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pared  from  olive-leaves  have  been  found,  but  these  belong  to  the  period 
of  Oserkon,  22nd  and  26th  dynasties;  they  were  the  symbol  of  Wndtnt, 
tion  of  the  departed  muI  before  the  judgment  of  Osiris.  Then  are  other 
funeral  wreathi  in  the  possession  of  museums  made  of  the  leaven  of 
Minnuops  Kwxmtl,  embellished  with  flowers  of  Acacia  NUotica  (DeL),  bat 
thoy  belong  to  a  later  epoch,  that  of  the  Roman-Greek.  The  nee  of  the 
flowers  of  this  common  Egyptian  tree  for  wreaths  has  been  mentioned  by 
Theophrastns.  GhrymUhtrman  coronarium  (Linn.),  a  native  of  the  Medi- 
terranean, and  cultivated  at  the  present  time  in  our  gardens,  is  only  found 
in  Egypt  growing  near  Alexandria,  and  was  no  doubt  cultivated  in  the 
flower  gaidens  of  the  Ancient  Egyptians.  A  Cmiaurea,  the  species  of 
which  could  not  be  determined,  occurs.  Other  wreaths  are  decorated 
with  the  flowers  of  the  blue  lotus. 

The  before-mentioned  Acacia  NUotica  was  the  only  tree  of  any  eise 
in  Ancient  Egypt  producing  a  durable  wood  suitable  for  ship  building', 
but  this  only  in  lengths  of,  at  the  most,  nine  to  ten  feet. 

Amongst  the  entombed  fruits  are  also  found  juniper  berries,  probably 
of  Jumperu*  txceha  (Bbrst. ),  which  hind  inhabits  A  sia  Minor,  the  Island 
TharoB,and  Abyssinia;  whilst  the  common  juniper,  Juniptnu  Phawieiaia 
a  native  of  the  Mediterranean,  and  does  not,  as  is  the  case  with  all  the 
Conifers,  appear  in  Modem  Egypt ;  therefore  it  is  doubtful  if  the 
tree  was  wild  or  was  cultivated  in  Ancient  Egypt ;  and  it  is  more  admis- 
sible, that  the  berries  of  Juntpemt  Phtentcia  and  also  the  objects  made 
from  coniferous  wood  found  their  way  from  Syria  or  Asia  Minor.  No 
doubt  the  juniper  berries  were  used  for  fumigation  as  at  present. 

The  culture  of  the  date  palm  in  Ancient  Egypt  was  undoubtedly  aa 
extensive  as  at  the  present  time.  The  tree  extends  over  the  whole  of 
North  Africa  and  part  of  Asia  Minor ;  but  its  real  home  is  not  known. 
Its  fruit  is  found  abundantly  in  the  tombs ;  so  also  that  of  another  palm, 
Hyp/tame  Thebaica  (Mart.).  The  latter  palm,  which  is  frequently  men- 
tioned by  ancient  authors,  is  distributed  over  the  greatest  part  of  North 
Africa,  and  is  found  in  Guinea.  A  third  kind  of  palm  fruit  is  that  of 
Hyphaeiu  Argun  (Mart.),  which  at  present  grows  in  the  Nubian  Desert ; 
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in  having  from  four  to  six  cells  instead  of  six  to  eight  One  of  the  traits 
preserved  in  the  Berlin  Museum  has  been  bitten  into,  ae  the  marks  of 
both  rows  of  teeth  of  a  human  being  are  plainly  to  be  seen. 

The  castor  oil  tree,  Ricinus  communis,  Linn.,  seems  to  have  been 
cultivated  as  extensively  in  Ancient  Egypt  as  it  is  at  present  in  Modern 
Egypt,  for  the  sake  of  the  oiL  The  seeds  of  this  tree  are  frequently 
found  entombed,  and  hare  preserved  a  very  fresh  appearance,  and  sereral 
haTe  been  sown,  bat  without  results. 

The  culture  of  the  vine  in  Ancient  Egypt  must  have  been  also  very 
extensive.  On  all,  even  the  oldest,  monumental  structures,  the  Tine  is 
represented,  as  also  branches  of  the  same  and  the  gathering  of  the  grapes. 
The  ancient  authors  give  also  an  account  of  its  culture  and  the  con* 
sumption  of  the  wine,  while  the  results  of  the  latter  are  represented  on 
monuments.  The  berries  of  the  vine  hare  been  frequently  found  in  the 
tombs;  and  the  Berlin  Museum  contains  a  large  series  of  them.  They 
are  as  large  as  fairly-sized  raisins,  of  an  oblong  shape,  and  probably  of  a 
dark  blue  colour.  Sereral  berries  which  hare  been  examined  contained 
not  one,  bat  three  stones.  For  the  purpose  of  examination  they  were 
immersed  in  water  for  four  days,  and  afterwards  hot  water  was  poured 
on  them,  bat  they  did  not  soften,  nor  present  the  fleshy  and  clammy 
nature  of  softened  raisins,  and  on  being  pressed  crumbled  like  mouldy 
wood,  though  the  water  in  which  they  were  soaked  acquired  a  dark 
chesnut-brown  colour.  The  French  chemist,  Fontinelle,  did  not  succeed 
in  finding  sugar  in  the  berries. 

No  plant  was  more  venerated  than  both  the  renowned  species  of 
letm  (Nympkasa  lotus,  Linn.,  and  N.  cozrulta,  Savig.)  These  were  the 
favourite  flowers  of  the  country.  They  are  represented  on  almost  all 
monumental  structures,  and  in  the  hieroglyphs  they  indicated  the  upper 
country,  or  Southern  Egypt.  And  it  is  well  known  what  an  important 
part  the  water-lilies  played  in  the  religious  ceremonies  of  the  ancient 
Egyptian*.  From  the  earliest  time  the  root  and  seed  served  for  food  to 
the  inhabitants  of  North  Africa,  but  in  Modern  Egypt  they  are  not  used 
for  this  purpose.  The  ancient  Egyptians  called  the  lotus  «tf*cAn*n,  and 
with  a  slight  alteration  biseknm  is  the  Arabic  name  of  the  plant.  Many 
fragments  of  the  lotos  have  been  found  entombed,  and  two  well-pre- 
served bods  are  in  the  British  Museum. 

Another  aquatic  plant  related  to  the  lotos  is  Ndumbkm  spsdosum, 
Willd.,  which  must  have  also  been  extensively  cultivated  in  Ancient 
Egypt,  as  it  is  mentioned  by  ancient  authors,  and  is  represented  on  the 


earliest  monuments  ;  but  it  line  sow  quits  disappeared  from  the  country, 
and  wm  in  all  probability  originally  introduced  from  Asia,  of  which  it  is 

Ons  of  the  most  important  plant*  of  the  Ancient  Egyptian*  wu  the 
papyru*,  which,  like  the  lotus,  is  seen  on  the  oldest  monuments.  Frag- 
ments of  the  papyrus  are  found  in  nearly  all  the  tombs.  It  was  used  for 
many  purposes,  both  ornamental  and  useful,  but  principally  for  paper, 
which  was  of  the  greatest  reputation  in  antiquity.  It  is  worthy  of  note 
that  this  plant,  whose  culture  was  anciently  so  extensive,  has  now 
entirely  disappeared  from  Egypt,  while  in  Sicily  and  Syria,  where  the 
plant  hss  undoubtedly  been  introduced  from  Egypt,  it  is  perfectly 
naturalised.  Only  on  the  Blue  and  White  Upper  Nile  is  the  pepyrne 
found  growing  wild. 

Amongst  the  Egyptian  plan  t-relics  in  the  Berlin  Museum  are  the 
tuberous  roots  of  another  Gyp*nu,0.  aculmtu*,  Linn.  This  plant  is 
still  cultivated  in  modern  Egypt;  as  its  fleshy  roota  contain  oil  and  sugar, 
and  form  a  well-tasting  dish. 

In  the  Museums  of  Berlin,  Vienna,  and  Florence  are  fruits  which 
have  been  found  entombed,  and  which  have  been  recognised 
as  those  of  Cordia  Myxa,  Linn.  It  is  a  middle-sized  tree 
and  is  a  native  of  Abyssinia,  but  is  still  here  and  there  culti- 
vated in  the  gardens  of  Modern  Egypt  Also  the  fruits  and  leaves  of 
another  Abyssinian  tree,  MimutopM  Kwmrul,  Hochst.,  are  represented  in 
the  Berlin  collection.  The  fruits  are  of  the  form  and  colour  of  the  hipa 
of  the  dog-rose  ;  they  and  the  leaves  have  been  found  in  some  abundance 
in  tombs.  The  Ancient  Egyptians  would  seem  to  have  used  the  leave* 
for  making  funeral  wreaths,  as  such  a  one  is  in  the  Museum  of  Ley  den, 
and  the  leaves  of  it  are  folded  and  strung  on  very  thin  strips  of  palm 
leaves.  This  use  of  the  leaves  renders  it  probable  that  the  tree  was 
cultivated,  as  it  is  unlikely  that  they  reached  Egypt  by  commercial  inter- 
course. It  is  not  now  found  in  Egypt,  having  together  with  the 
Papyrus  plant  and  the  Nelumbium  disappeared  in  the  course  of  the 
lsst  centuries,  no  doubt  from  the  discontinuance  of  their  culture. 

Numerous  seeds  in  the  possession  of  the  Berlin  Museum  have  been 
identified  as  those  of  a  watermelon,  OitnUitu  vulgaris,  Schrad.  This 
discovery  is  of  the  greatest  importance,  as  it  is  now  settled  that  the 
watermelon  is  a  native  of  Africa.  Not  only  on  the  Upper  Nile,  but  also 
in  other  parts  of  West  and  South  Africa  has  this  species  been  found 
growing  wild.    The  fruits  are  much  smaller  and  less  juicy  than  the 


cultivated  ones  ;  but  it  is  wid  that  after  ■  short  culture  the  wild  ohm 
attain  to  the  tame  perfection.  It  is,  therefore,  no  longer  doubted  that 
the  watermelon  was  first  cultivated  in  Egypt,  and  spread  from  thence 
to  Asia  Minor,  and  later  to  South  Russia  and  Hungary.  The  water- 
melon is  mentioned  in  the  complaint  of  the  Children  of  Israel—"  Wa 
remember  the  fish  which  we  did  eat  in  Egypt  freely ;  the  cucumbers, 
and  the  nuio*»,  and  the  leeks,  and  the  onions,  and  the  gailick."  (Num- 
bers xi,  IS.) 

The  predilection  of  the  Ancient  Egyptians  for  the  onion  tribe  is  not 
alone  established  from  the  above  Scripture  passage,  but  also  from  the 
numerous  representations  of  it  on  the  ancient  monuments.  We  also 
learn  from  Herodotus  that  the  labourers  employed  building  the  Pyramid 
of  Cheops  ate  onions,  leeks,  and  garlick  to  the  value  of  1,600  silver 
talents  (about  £8*9,600).  The  Modern  Egyptians  follow  the  example 
of  their  ancestors,  as  onions  are  extensively  cultivated  by  them, 
even  in  the  oasis  of  the  Lybtan  Desert,  and  garlic  not  leas  so  in  the 
Valley  of  the  Nile. 

Than  is  another  fruit  found  in  the  tombs,  of  which  the  Berlin 
Museum  possesses  a  number  of  seeds.  It  has  been  determined  to  be 
Balanites  JS^ypaoca,  a  small  tree  found  in  North-tropieal  Africa,  ex- 
tending from  Senegal  to  Abyssinia.  Single  specimen  trees  are  found  in 
the  gardens  of  Modern  Egypt,  but  in  ancient  times  it  must  have  been 
largely  cultivated,  an  the  seeds  are  commonly  found  entombed. 

Other  fruits  in  the  Museum  of  Berlin  have  been  identified  as 
Sapmdui  imarginatju,  Vahl.  The  tree  is  a  native  of  East  India,  where 
its  traits  are  used  as  soap,  both  for  cleaning  the  person  and  for  washing 
fine  linen.  In  Sanskrit  they  are  called  phtniUa,  which  means  froth.  It 
is  not  improbable  that  the  Ancient  Egyptians,  whose  commercial  inter- 
course with  East  India  is  not  doubted,  received  the  fruits  from  thence 
just  as  their  descendants  do  to  this  day  for  the  same  purposes  from  the 
East. 

The  discovery  of  branches  of  the  poisonous  shrub,  Calotropu  proetrm, 
R,  Br.,  a  native  of  Persia,  is  the  more  interesting  as  it  has  been  ascer- 
tained that  the  branches  still  contain  the  intense  bitter  natural  to  the 
plant,  and  has  proved  that  the  bitter  principle  in  plants  Is  more  lasting 
than  that  of  sugar. 


ON  THE  DECREASE  OF  MANY   SPECIES  OF  INSECTS   AND 
INCREASE  OF  SOME  IN  SOUTH  AUSTRALIA. 


By  Otto  Tkffib,  Cobb. 

(Read  February  6,  1878.) 


Long-continued  observations  of  the  life  and  habits  of  insects  in 
general  hare  produced  the  impression  on  me  that,  at  leant  in  the  localities 
I  visited  frequently  in  the  course  of  my  rambles,  the  number  and  variety 
of  many  insect  tribes  were  rapidly  decreasing  from  year  to  year,  while 
aome  of  them  apparently  maintained  their  position,  and  a  few  materially 
increased  in  number.  Many  species  of  Coleoptera,  as  Longicomia,  Bu- 
prestids),  Lytta,  &c,  some  butterflies,  Ac,  bare  become  scarce,  while 
some  even  seem  to  hare  died  out  altogether  in  some  localities ;  notably 
those  seem  to  be  first  and  most  frequently  affected  whose  conditions  of 
life  depend  upon  certain  assemblages  of  trees  and  shrubs.  This  appears 
not  to  be  altogether  due  to  the  actual  want  of  such  trees  and  shrubs, 
for  I  have  seen  and  examined  carefully  patches  of  blooming  mallee  and 
myrtle,  many  acres  in  extent,  several  times  a  week  for  month*,  but  only 
met  with  a  few  of  the  commonest  beetles,  flies,  or  wasps,  though  at  other 
places  not  far  distant,  and  almost  exactly  similar,  a  great  many  of  the 
desired  Ooleoptara,  Sec,  were  taken  upon  these  their  favourite  flowers. 
Far  lees  direct  influences  seem  to  furnish  the  main  cause  of  this  compare- 
tire  barrenness,  the  chief  of  which,  I  am  disposed  to  consider,  is  the 
browsing  of  cattle,  sheep,  Ac.  The  woodcutter's  axe  and  the  farmer's 
plough  coming  next  in  order.  All  these  change  the  aspect  of  nature 
greatly,  amd  alter  very  much  the  relations  of  vegetable  and  animal  Ufa. 

For  illustration  I  will  select  Honarto  on  account  of  various  reasons. 
It  is  situated  about  seven  miles  east  of  Calling-ton,  and  was,  at  the  time 
of  my  stay,  *  newly-formed  fanning  settlement  on  the  eastern  slop*  of  a 


range  of  hills  facing  towards  the  Murray  mod  the  Murray  scrub.  The 
hills  mentioned,  formed  of  metamorphic  rocks  end  granite,  were  tim- 
bered by  various  species  of  Eucalypts— whitegum,  mallee  (B.  damota), 
peppermint,  casuarina,  myrteces),  and  protescess  in  a  number  of  species, 
besides  other  trees  and  shrubs  of  minor  importance,  of  which  the  so- 
called  box-tree  and  melalenca  were  the  principal. 

Towards  the  river,  and  within  a  mile  and  a  half  from  my  cottage,  a 
black  sea  of  mallee  met  the  view,  interspersed  with  groves  of  pines 
(Fri*tla)  and  patches  of  porcupine  graas  ;  here  and  there  varied  again  by 
baksas,  baukgias,  Ac.,  in  smaller  patches.  A  low  granite  range  divided 
this  region  (about  IS  or  16  miles  from  east  to  weat)  into  two  unequal 
parte,  which  I  frequently  scoured  in  all  directions  during  the  moat 
favourable  part  of  the  year,  via.,  from  September  to  April,  for  the  pur- 
pose of  collecting  insects.  In  a  period  of  some  eighteen  months,  com- 
prising a  season  and  a-half,  I  obtained  between  400  and  600  species  of 
eolaoptera,  distinct  from  some  600  species  I  had  previously  collected. 

Some  parts  of  this  locality  were  densely  wooded,  some  open ;  large 
clearings  had  been  made  in  others  for  farming  and  other  purposes — hill- 
sides alternating  with  plains,  sand  patches  with  rock ;  thus  presenting  a 
very  favourable  field  for  insect  development.  Yet  one  could  pas*  for 
miles  through  these  sceneries  and  hardly  meet  any  hut  solitary  insects 
belonging  to  the  commonest  apeciee,  end  examine  doiens  of  mallee, 
myrtle,  or  melaleuca  bushes,  steeped  in  a  cloud  of  bloom,  with  the  same 
result.  Suddenly,  one  would  come  across  a  patch,  limited  in  extent,  teeming 
with  life  in  great  numbers  of  individuals  and  species.  Yet  not  one  quality 
Mold  bo  specified  notposeessed  by  others,  almost  deficient  of  life,  to  account 
for  tie  difference  and  the  predilections  of  the  insects.  Another  circum- 
stance worthy  of  remark  is  this,  that  these  favoured  spots  are  not  per- 
manent, hut  seem  to  be  subject  to  change  in  an  arbitrary  manner,  which 
I  often  heard  mentioned  by  other  collectors. 

What  is  the  cause  of  all  this? 

My  observations,  limited  aa  they  are,  point  to  this  answer,  vis., 
that  the  desertion  of  one  place  and  the  acceptation  of  another  ie  mainly 
due  to  the  disturbances  the  insects  suffer  while  depositing  their  ova, 
amounting  often  to  total  prevention.  These  disturbances  are  caused  by 
the  browsing  of  cattle  and  sheep,  not  to  mention,  for  the  present,  the 
radical  agencies  of  axe  and  plough.  Even  if  the  ova  be  successfully 
hatched,  an  invasion  of  the  feeding-ground  of  the  young  lame  by  the 
some  intruders  prevents  many  of  them  from  attaining  to  maturity,  either  by 


being  crushed  or  shaken  off  the  plants,  &ud  falling  ■  prey  to  ants,  ifcc 
The  consequence  is  that  insect  life  can  only  develope  freely  at  such  spot* 
which  accidentally  escape  invasion.  Another  well-known  fact  greatly 
assists  in  localizing  species,  namely,  that  most  females  of  many  species 
do  not  quit  their  own  birthplace  voluntarily,  for  as  soon  as  impregnation  has 
taken  place  they  deposit  their  ova  at  the  next  suitable  plant  or  other 
place  and  die.  No  great  wonder,  therefore,  localities  of  exuberant  insect 
life  should  remain  isolated.  Now,  the  chances  are  greatly  against  the 
escape  of  such  localities  from  invasion  for  any  length  of  time  wherever 
cattle  are  depastured  ;  thus,  instead  of  extending,  which  is  a  slow  pro- 
cess at  most  times,  they  gradually  contract,  and  at  last  become  extinct, 
perhaps  in  one  season,  and  their  inhabitants  exterminated. 

New  centres  may  be  formed,  and  are,  as  frequently  observed, 
through  individuals,  carried  accidentally  by  instinct,  gusts  of  wind,  Ac., 
to  other  favourable  spots  of  bush;  but,  again,  the  chances  are  much  against 
the  preservation  of  the  same  ratio  of  species,  especially  where  overstocking 
is  such  a  prevailing  evil  as  here,  and  the  tendencies  in  settled  districts 
are  always  towards  extermination. 

This  result  would  be  rather  beneficial  to  man  than  otherwise  if 
nature  acted  discriminatingly,  which  is  not  the  case,  extermination  be- 
falling the  innocuous  and  the  useful  almost  always  In  the  first  instance, 
the  others  apparently  receiving  an  impetus  in  the  opposite  direction, 
completing  the  work  of  destruction,  initiated  by  man  unwittingly,  in  an 
increasing  ratio. 

Insects,  as  well  ss  animals,  being  either  herbaceous  or  predatory, 
the  former  draw  their  sustenance  from  vegetation  direct,  while  the 
existence  of  the  latter  depends  upon  the  first,  limiting  their  increase 
within  narrow  bounds,  fluctuating  little  in  a  normal  state  of  nature.  The 
great  majority  of  predatory  insects  (ants,  spiders,  parasites,  and  pseudo- 
parasites  excepted)  produce  a  much  smaller  number  of  ova  than  the 
vegetable  feeders,  and  are  therefore  more  exposed  to  reduction  in  number 
and  final  extermination  by  inimical  causes  than  their  prey  the  vege- 
table feeders.  These,  in  their  turn,  are,  in  general,  gifted  with  a 
prodigious  fecundity. 

Now,  if  one  or  more  species  of  the  predatory  insects  be  extinguished, 
or  only  greatly  reduced  in  number,  the  check  upon  the  herbaceous  in- 
sects, or  upon  sons  of  them,  is  removed,  and  they  at  once  avail  them- 
selves of  the  opportunity,  and  appear  in  augmented  cumbers,  sometimes 
inconceivably  large,  ending,  after  total  destruction  of  their  food-plant,  by 
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starvation,  or  through  unfavourable  physical  causes.  Am  examples,  I  beg 
leave  to  mention  Locustid®,  the  Colorado  beetle,  some  Melolonthida)  (to 
one  species  of  which  is  owing  the  destruction  of  thousands  of  Eucalypti 
in  Monarto),  several  species  of  moths,  &c.  The  undue  increase  of 
their  number  could,  I  firmly  believe,  be  proved  to  be  due  to  the  removal 
of  the  check  upon  it,  be  it  in  the  form  of  some  predaceous  beetle,  as  most 
likely ;  of  some  birds,  of  climate,  or  condition  of  soil.  In  any  of  these 
man  may,  nay,  often  u,  the  foremost  motor. 

Insect  species  in  general  are  best  off  in  localities  with  alternations  of 
wooded  and  open  tracts ;  there  the  soil  preserves  its  humidity  for  the 
longest  time,  because,  on  the  one  hand,  the  water  descending  as  rain  is 
greatly  retained,  and  can  percolate  freely  in  the  ground  at  the 
same  time  that  the  decay  of  dead  vegetation  is  promoted;  on 
the  other  hand,  the  ground  being  shaded  remains  always  toler- 
ably cool,  conditions  favourable  to  predatory  insects — Oara- 
bidiB,  &c.  The  combined  effect  is  to  promote  from  year  to  year  a  more 
luxurious  growth  of  vegetation,  well  able  to  withstand  the  attacks  of 
destructive  insects,  and  sheltering  their  enemies — predatory  insects, 
birds,  Ac.  In  localities  where  some  plant-eating  insect  increased  in- 
ordinately, mostly  a  great  deficiency  of  predatory  insects  and  birds  may 
be  noticed.  Where  there  are  many  woody  tracts  at  small  distances  sur- 
face springs  abound,  reacting  favourably  upon  the  former,  thus  improving 
and  conserving  the  favourable  aspect  of  the  place. 

Now  man  enters  upon  the  scene. 

The  arable  portions  are  carefully  grubbed,  cleared,  and  ploughed, 
and  on  the  rest  he  depastures  his  cattle  and  sheep.  The  summer's  heat 
parches  the  soil ;  scores  of  insects,  lizards,  birds,  &c,  perish ;  those  birds 
feeding  upon  the  former,  their  eggs  or  larva,  which  have  not  been 
wantonly  shot,  withdraw  themselves  to  other  regions  offering  more  privacy, 
or  die  unable  to  bring  up  their  young  to  maturity.  Useless  weeds  and 
destructive  insects,  gifted  with  great  fecundity  and  adaptability,  augment 
apace  for  a  while.  The  winter's  rain  descends  unchecked,  and  carries  the 
loose  unprotected  surface-soil  annually  in  millions  of  tons  to  the  sea.  The 
shrubs  and  grasses  continually  browsed  off,  and  unable  to  seed  properly, 
wither  and  die.  The  trees  thinned  by  the  wood-cutter,  in  whose  shade  for- 
merly scores  of  humbler  or  younger  members  flourished,  and  in  return  in- 
suring for  their  big  brother  plenty  of  moisture  and  coolness,  sicken,  are 
attacked  def encelessly  by  some  insect,  and  succumb.  Surface  springs  dry  up 
gradually,  elsewhere  retentive  strata  get  disturbed,  the  rain  water  per* 


eolatM,  and  is  carried  far  imj  era  it  reappears,  leading  d 

people  to  fancy  that  grain   cultivation  will  augment  the  lumber  of 

springs. 

Protection  of  tree*  and  shrubs  and  speedy  replanting,  where  extinct, 
are  the  only  preventative  remedies.  Every  rooky  hillock,  every  sand- 
patch,  every  roadside,  ought  to  be  rtudded  with  grovea  and  avenue*  of 
trees  and  shrubs,  and  the  cattle  carefully  excluded  from  them,  for  the 
rnpning  off  of  the  yoang  shoote  moans  dwarfing,  sickening,  and  often 
death  for  many  of  them.  When  this  is  brought  about,  there  will  again 
greet  our  ear  the  joyous  ham  of  the  beetles,  the  stealthy  hush  of  the 
lacertUie,  and  the  merry  twitter  and  long  of  the  birds,  but  in  well- 
balanced  number,  their  mutual  checks  being  carefully  supplied  by  nature. 
Only  in  deserts  and  deserted  places  locusts  hatch  in  overwhelming  num- 
bers, and  deserts  are  places  without  sufficient  vegetation. 

The  chief  beetles  which  have,  according  to  my  observations,  shown 
a  decrease  in  numbers,  are  the  following : — 

Most  BupreetidcB,  especially  Stigmodera,  many  SlaitHni,  BMfttdih 
phora  (weevils),  Cetoma,  Lamprima,  Pattalidtt,  LgtUe,  some  species  of 
Clem*  (0.  notonu,  tricked**),  Amarygmut,  Sdopt,  and  other  Tm*- 
brioniiia  ;  and  most  species  of  Carabini,  and  Staphylini. 

As  stationary  or  increasing  in  individuals  I  have  noted — Among 
Bupreetids  a  blue  and  yellow  banded  Sligmodtra,  resembling  8.  Yartild, 
which  is  very  variable  in  sise  and  colouring ;  also  some  of  the  genus 
Csitti*  i  two  or  three  species  of  Elater,  many  weevils,  notably  the  beauti- 
ful diamond  weevil;  the  common  black  (Manias  moat  Afetefea- 
Utida,  RuttKdm,  and  almost  all  the  Copridta;  many  Chrgtamf 
Uda  and  ChryptoeephaKda ;  of  CarMm,  CMotoma,  Bembiditim,  and 
Phyhphiaut  appear  little  affected,  and  the  red-headed  Staphilmtu  seem- 
ingly it 
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ON  THE  HABITS  AND  DESCRIPTION   OF  A  DESTRUCTIVE 
BKBTL&—(MBLOL0XTHA  DB8TRVCT0R). 


By  Otto  Tmppbb,  Cobb.  Mbmbxb. 


(Reed  June  18, 1878). 


Some  yean  ago  I  fended  for  about  eighteen  months  in  the  district  of 
Monarto,  about  eight  miles  east  of  Oallington  and  the  River  Bremer, 
arriving  there  shortly  after  Christmas,  1871.  The  peculiar  appearance 
of  nearly  all  the  larger  Eocalypts  struck  me  at  once  as  something  re- 
markable, not  having  observed  anything  like  it  before.  The  branches  of 
these  Eucalypti— (JE.  VimynalU(f)  and  E.  Odorata)— did  not  carry  their 
leafy  crown  at  the  extremity  as  usual,  but  axillary,  a  great  number  of 
their  twigs  having  sprouted  along  three  sides  of  the  limbs,  exhibited  the 
only  green  upon  the  greater  number.  They  presented  an  appearance  as 
if  artificially  surrounded  with  wreaths,  when  viewed  from  a  distance. 
A  few  of  the  younger  and  more  vigorous  individuals  still  preserved  the 
normal  habit%$  entire,  while  some  had  a  few  branches  affected  as  de- 
scribed above. 

This  state  of  unhealthiness,  for  such  it  was  evidently,  did  not  extend 
to  such  parts  where  the  undergrowth  had  been  left  comparatively  undis- 
turbed, but  only  to  the  cleared  portions  and  the  borders  thereof.  At 
that  time  the  farmers  had  occupied  the  place  for  about  four  years,  and 
everything  still  looked  rather  primitive.  Making  inquiries,  I  was  told 
that  a  beetle  committed  these  depredations.  This  information  I  re- 
garded rather  dubiously  for  some  time,  finding  so  very  few  live  speci- 
mens, and  still  less  remains  of  dead  ones.  On  some  previous  occasions  I 
had  seen  Eucalypti  stripped  of  their  leaves,  but  had  found  the  larva  of 
divers  moths  and  Chrysomelidto  to  be  the  perpetrators.  Great  as  was 
the  damage  done  by  the  latter,  yet  it  was  in  no  proportion  to  what  I  had 
now  before  me.  What  immense  numbers  of  this  beetle  must  there  be  at 


work  to  consume  such  quantities  of  loam  !  What  became  of  them 
bum  f    Where  do  they  put  their  caterpillar  existence  f 

To  answer  such  questions  as  these  I  could  do  nothing  at  the 
time  but  wait  for  their  reappearance. 

In  the  succeeding  month  of  September  a  few  began  to  ahow  them- 
selves, coming  out  of  the  ground  after  sunset.  Some  time  previously  I 
had  noticed  in  the  looter  parts  of  the  aoil  a  great  number  of  catnrpillara, 
of  the  characteriatic  Meioinntka  habitus,  and  of  all  sites,  little  distin- 
guished either  in  form,  colour,  Ac,  from  others  of  it*  genua,  their  akm 
being  a  little  tougher  in  texture,  and  of  a  more  yellowish  colour  than 
that  of  moat  others.  The  cue  of  the  full-grown  lame  it  about  1 J  in.  in 
length  and  j  in.  in  diameter.  After  several  unsuccessful  attempt*,  I 
found  at  last  tome  chrytalida  in  the  ground  at  a  depth  of  from  V  to  la 
in.,  in  different  stages  of  development,  and  also  one  or  two  beetles,  which 
had  bean  too  weak  to  pierce  the  aoil,  and  died  after  their  tranaf  ormatioa, 
thus  proTing  identity. 

The  chrysalis  lies  in  an  oval  hollow  at  the  depth  mentioned  above, 
the  lining  of  which  it  formed  by  the  akin  of  the  lam. 

In  the  succeeding  months  of  October  and  November  ample  opportu- 
nities offered  to  study  the  voracious  habits  of  the  species,  for  which  I 
propose  the  appellation  "  Melolontka  datrudor," 

During  the  day  few  could  be  seen,  and  none  at  all  active,  but  soon 
after  sunset  countless  myriads  made  their  appearance.  Like  swarms  of 
beea  they  encircled  the  treetopa  in  such  numbers  that  the  hum  of  their 
winge  was  distinctly  audible  at  a  distance  of  a  hundred  yarde  in  the  calm 
of  an  evening,  and  the  working  of  their  mandibles  clearly  discernible  at 
the  base  of  trees  up  to  40  feet  high,  whose  leaves  they  were  engaged  in 
■tripping  off.    This  will  give  an  idea  as  to  their  number. 

At  about  10  or  11  p.m.  the  crowds  began  to  J  ■"■■"' A,  and  I  cannot 
remember  having  noticed  them  after  midnight  in  cool  weather,  bat 
during  warm  and  sultry  nights  a  few  continued  in  action  till  shortly 
before  sunrise.  In  early  dawn,  or  in  the  moonlight,  the  trees  attacked  by 
them  teemed  to  be  surrounded  by  a  light,  cloud  of  vapour  like  a  veil, 
when  teen  from  a  distance,  ariaing  from  the  numerous  Melolantha  flying 
around  them.  The  trees  were  not  attacked  simultaneously,  hut  in  succes- 
sion ;  those  already  sickly  from  previous  attacks,  or  other  causes,  obtain- 
ing the  preference  before  the  more  vigorous,  the  healthiest  escaping 
■ometimea  altogether,  sometimes  with  only  a  branch  or  two  stripped 
hue.    A  few  night's  feasting  left  the  victim*  bare  of  leaves,  and  the 


mvagen  removed  to  others.  Yet  (considering  the  number  of  coleoptera, 
•a  astonishing  iict)  here  and  there  one  or  other  remained  almost  intact 
in  the  midst  of  destruction. 

In  the  daytime,  the  beetles,  after  dispersing,  bury  themselTes  in  the 
loose  soil,  as  deep  as  its  nature  will  permit,  and  I  often  succeeded  in  ex- 
huming them  from  depths  varying  from  three  to  twelve  inches,  even  at 
a  much  later  part  of  the  season.  During  rainy  weather  I  have  not 
noticed  them  at  all  in  action;  the  moisture  probably  making  their  wings 
unfit  for  flight  They  do  not  fly  very  fast;  in  straight  lines  or  large 
curves  and  for  considerable  distances.  Those  that  fall  to  the  ground  in 
an  erhausted  state  are  eagerly  attacked  and  devoured  by  the  ants,  those 
that  survive  finally  die,  as  far  as  I  could  ascertain,  in  their  self-made 
grave.  The  females  lay  their  eggs  in  the  soil  adjoining  the  roots  of  trees 
and  under  logs,  from  whence  the  larva)  disperse,  living  on  decaying  vege- 
table mould  apparently. 

How  far  the  ravages  of  this  beetle  extended  laterally,  I  was  not  able 
to  ascertain,  but  observed  them  personally  over  a  considerable  area,  con- 
taining many  square  miles. 

Hie  principal  causes  for  their  inordinate  increase  since  the  settlement 
was  farmed  appear  to  be  :  (1)  the  loosening  of  the  soil,  and  (2)  the  in- 
judicious persecution  and  destruction  of  predatory  animals. 

The  former  is  of  great  advantage  for  their  preservation,  inas- 
much as  it  allows  them  to  bury  themselves  easier  and  quicker,  thus 
increasing  their  immunity  from  attack  by  almost  any  enemy.  Before 
broken  up  the  nature  of  the  soil  was  not  favourable,  as,  being  deficient  in 
time,  it  dried  hard  in  summer,  presenting  great  obstacles  to  the  larva 
as  weQ  as  the  perfect  insect,  to  ensure  safety  by  rapid  burrowing. 

The  destruction  of  predatory  insects  (large  Oarabidtt,  etc.,  strong 
enough  to  cope  with  them  successfully)  aids  their  increase,  but  reptiles 
and  birds,  lixard*,  owls,  hawks,  etc.,  may  have  a  still  more  direct 
influence  by  diminishing  their  enemies.  The  lisards  and  hawks  are  in 
most  parts  relentlessly  extirpated  by  the  settlers,  because  the  former 
are  universally  considered  as  venomous,  and  the  latter  are  killed,  either 
for  occasionally  appropriating  a  chicken  or  two ;  from  superstition ;  or 
from  ignorant  love  of  killing.  The  small  loss  in  the  poultry-yard  is  instantly 
observed ;  but  the  great  benefit  rendered  by  them  as  destroyers  of 
insect  pests  is  little  known  and  less  acknowledged. 

In  the  localities  where  the  destructive  Melolontha  bussed  about  in 
clouds  at  night  few  of  the  larger  predatory  beetles  existed,  and  few  birds 


of  prey  except  in  the  lees  disturbed  parte  of  the  forest  where  the  latter 
were  more  plentiful,  and  few  eigne  of  the  former  perceptible. 

Mblolortha  DBSTEuoTon  (New  8pecies.)— General  form  and 
habitue  appertaining  to  genus ;  female  slightly  larger  than  male ;  length, 
three-quarters  of  an  inch  ;  diameter,  one  quarter  of  an  inch ;  prevailing 
colour  of  upper  part,  bright  chestnut  brown  ;  head  of  the  female  and 
labrum  of  male  much  darker,  almost  dull  black ;  neutral  parts  of  both 
sexes  a  uniform  dark  brown ;  eyes  small,  black ;  labrum  distinct,  much, 
developed,  edge  turned  up,  well  adapted  for  burrowing;  maTilte 
slender ;  mandibles  short,  strong,  toothed ;  antenna  in  both  sexes  with 
seven  points  and  three  lamella,  latter  narrow,  straw  colour  with  female, 
brown  with  male  ;  prothorax  well  arched  ;  flanges  toothed  and  upturned ; 
scutellum  medium-sized;  elytra  translucent,  arched,  reaching  well  down 
the  flanks,  but  leaving  the  last  abdominal  segment  nearly  uncovered  (a 
little  shorter  with  the  male),  marked  by  five  longitudinal  seams,  edges) 
strong  (inner  one  black),  the  whole  dotted  over  with  paintlike  minute 
depressions,  arranged  diagonally;  wings  large;  flight  sustained  and 
accompanied  by  a  loud  humming  noise :  first  and  third  pair  of  legs 
strong,  thorny  appendages,  well  adapted  for  grasping  and  burrowing; 
abdomen  large,  soft ;  the  third  from  last  segment  the  largest ;  last  seg- 
ment small,  triangular,  under  surface  of  thorax  covered  with  long  tawny 
hairs ;  shorter  ones  lining  the  upper  interior  edge  of  prothorax,  outer 
edge  of  elytra,  and  first  joints  of  antenna ;  feeding  from  point  of  leavea 
towards  stalk,  moving  backwards  and  eating  mostly  in  regular  curves. 


INFANTILE  MORTALITY  IN  SOUTH  AUSTRALIA. 


Br  Hswbt  Hbtlth  Haytbb,  Got.  Member,  FJ3.S.,  Ac*,  Ac, 

Government  Statist  of  Victoria. 

[Read  March  19, 1878.] 


Ae  I  fear  it  may  be  thought  presumptuous  for  one  who  not  only  hej 
never  resided  in  South  Australia,  but  has  not  even  aet  foot  within  her 
limits,  to  address  the  Adelaide  Philosophical  Society  on  a  subject  affect- 
ing the  colony,  it  is  not  without  considerable  diffidence  that  I  venture  to 
do  so.  Considering,  however,  that  my  official  position  affords  me  pecu- 
liar facilities  for  obtaining  information  respecting  each  colony!  and  for 
collating  and  comparing  it  afterwards,  I  trust  I  shall  be  excused  for 
bringing  forward  a  matter  which  is  undoubtedly  one  of  the  most  vital 
importance. 

South  Australia,  although  less  populous  than  Victoria,  New  South 
Wales,  or  New  Zealand,  is  in  many  respects  in  advance  of  those  colonies 
or  of  any  other  colony  of  the  Australasian  group.  A  greater  equality 
exists  between  the  numbers  of  males  and  females ;  a  larger,  and,  per  head,  a 
much  larger,  extent  of  land  is  under  cultivation;  a  larger  quantity  of  wheat 
fcraiaed;  the  taxation  is  lighter*;  the  exports  per  head  are  greater  than  inany 
other  Australasian  colony ;  and  when  it  is  added  that  whilst  the  marriage 
and  birth  rates  in  several  of  the  colonies  are  notably  decreasing,  those  in 
8outh  Australia  have  for  years  past  been  steadily  increasing,  and  in  1876 
were,  the  former  in  excess  of  the  rate  in  any  other  colony  of  the  group, 
and  the  latter  in  excess  of  that  in  any  other  colony  except  New  Zealand. 
It  will,  I  believe,  be  readily  admitted  that  South  Australia  is  in  pos- 

*  This  statement  is  true  over  a  series  of  yean,  but  in  1876.  for  the  first 
tone,  the  taxation  per  head  was  slightly  lower  in  New  South  Wales  than  in 
South  Anstraba.— Author. 


Ktmoa  of  certain  material  advantages  the  contemplation  of  which  may 
vail  afford  thankfulness  and  satisfaction  to  the  minda  of  her  colonial*. 

But  there  ia  one  point  in  reepect  to  which  South  Australia  suffers 
in  comparison  with  every  other  Australasian  colony.  I  refer  to  the 
excessive  mortality  of  her  infanta. 

This  point  ccune  prominently  under  my  observation  whilst  com- 
piling the  "  Victorian  Tear-Book,  1876-7."  A  table  allowing  the  infan- 
tile mortality  of  each  colony  over  a  aeries  of  years,  baaed  upon  the  prin- 
ciple of  comparing  the  deaths  of  children  under  one  year  of  age  with  the 
births,  was  given  at  page  68  of  that  work.  For  my  present  purpose,  and 
in  order  to  make  the  calculations  more  readily  understood,  I  have  slightly 
altered  this  table  so  as  to  show  the  proportion  of  deaths  of  infanta  to 
every  1,000  births  instead  of  every  100,  and  thus  have  been  able  to 
obviate  the  necessity  of  using  decimals. 

A  reference  to  the  first  of  the  appended  tables  (A.)  will  show  that 
during  the  ten  years  ended  with  1875, 1S7  children  in  every  1,000  barn 
South  Australia  died  before  completing  their  first  year,  whereas  the 
proportion  was  130  in  Victoria,  136  in  Queensland,  104  in  New  South 
Wales,  103  in  New  Zealand,  and  only  101  in  Tasmania.  The  infantile 
mortality  of  South  Australia  was  thus  26  per  cent,  above  that  of  Vic- 
toria, 36  per  cent,  above  that  of  Queensland,  61  per  cent  above  that  of 
New  South  Wales,  64  per  cent,  above  that  of  New  Zealand,  and  66  par 
cent,  above  that  of  Tasmania. 

Also  in  each  of  the  respective  years  of  the  decenniad  it  will  be 
noticed  that  the  proportion  was  always  higher  in  South  Australia  thaw 
in  any  other  colony,  and  even  at  periods  when  circumstances  caused  the 
infantile  mortality  to  be  exceptionally  high  in  one  or  more  of  the  other 
colonies,  it  so  happened  that  it  was  always  higher  in  South  Australia, 
Thus  in  1866,  when  infants  died  in  Queensland  in  the  proportion  of  167, 
and  in  Victoria  in  that  of  163  per  1,000  births,  they  died  in  Booth  Aus- 
tralia in  the  proportion  of  174  per  1,000  births.  In  1867,  when  they 
died  in  New  South  Wales  in  the  ratio  of  124  per  1,000  births,  they  died 
In  South  Australia  in  the  ratio  of  178  per  1,000  births.  In  1876,  when 
they  died  in  Tasmania  in  the  ratio  of  131,  and  in  New  Zealand  in  that 
of  126  per  1,000  births,  they  died  in  South  Australia  in  the  ratio  of  161 
per  1,000  births. 

The  average  annual  infantile  death  rate  of  South  Australia  (167 
per  1,000  births)  was  never  reached  in  any  of  the  other  colonies  except 


Qunsaslind,  erea  dozing  the  Tery  worst  yean  of  tha  *•*******,  end  in 
Queensland  it  wu  only  reached  in  om  year,  namely,  1868. 

The  year  in  which  the  rate  of  infantile  mortality  wu  lowest  in 
South  Australia  m  1869,  and  even  in  this  131  infants  out  of  ersry 
1,000  born  died  within  the  year.  This  proportion  was  never  approached 
in  How  South  Wales  or  New  Zealand,  even  in  the  very  want  years;  it 
was  reached  only  onoe  in  Tasmania,  twice  in  Queensland,  and  three  times 
in  Victoria. 

In  all  the  years  of  the  decenniad  the  infantile  death  rate  was  higher 
in  South  Australia  than  in  New  South  Wales  or  New  Zealand  during 
their  worst  years;  in  nine  of  the  years  it  was  higher  thanin  Tasmania  during 
its  worst  year,  in  fire  of  the  yean  it  was  higher  than  in  Victoria  daring 
its  wont  year,  and  in  four  of  the  yean  it  was  higher  than  in  Queensland 
during  ita  wont  year. 

Taming  to  older  countries,  it  will  be  found  that  the  death  rate  of 
infanta  in  Wnglmd  and  Wales  dozing  tan  years  was  154  per  1,000  births, 
which,  although  higher  than  that  in  every  other  Australasian  colony, 
was  3  per  1,000  below  that  of  South  Australia.  Also,  that  in  Scotland 
tha  mean  death  rate  of  infanta  over  a  series  of  yean  was  136  per  1,000 
births,  which,  being  exactly  equal  to  that  of  Victoria,  was  Tory  much 
below  that  of  South  Australia  ;  and  further,  that  the  mean  death  rate 
of  infants  in  London,  namely,  161  per  1,000  births,  with  the  exception 
of  once  in  Queensland,  was  nerer  approached  in  any  colony  of  the  group 
except  South  Australia,  in  which  it  was  exceeded  in  four  and  equalled  in 
one  of  the  yean  of  the  decenniad  to  which  die  table  relates. 

The  registration  of  deaths,  as  it  must  in  all  cases  precede  burial,  is 
probably  affected  with  equal  and  almost  perfect  accuracy  in  all  the 
countries  and  colonies  named,  but  it  is  possible  that  an  appeerenoe  of 
str  satire  infantile  mortality  might  arise  from  the  registration  of  births 
being  more  dsfeotiTe  in  one  country  than  another.  According  to  the 
returns  there  is  no  reason  to  suppose  this  to  be  the  case  in  South  Aus- 
tralia, as  the  mean  birth  rate  there,  based  upon  the  registrations,  la  found 
to  be  higher  than  that  of  Ingknd,  Scotland,  Victoria,  or  Tasmania,  to 
approximate  closely  to  that  of  New  South  Wales,  and,  over  a  series  of 
yean  to  hare  been  only  exceeded  to  any  extant  by  that  of  Queensland 
and  Now  Zealand;  whilst  during  the  past  year  (1876),  as  baa  been 
already  stated,  the  birth  rate  «f  South  Australia  was  exceeded  by  that 
of  the  colony  of  Now  Zealand  onby.    (See  Table  B.) 

Then  is  thus  no  ground  for  believing  that  the  high  death  rate  of 


infanta  shown  by  the  registration  return*  of  South  Australia  doe*  not 
really  exist  or  ii  »t  ill  exaggerated.  To  trace  the  various  agentae*  by 
which  such  *  calamitous  remit  ii  brought  about  would  be  to  any  ana  a 
difficult  task,  and  would  manifestly  be  impossible  to  one  wWmJBtad 
with,  and  who  has  do  means  of  gaining  an  intimate  knowledge  of,  the 
ramifications  of  social  life  in  South  Australia. 

Whether  it  be  due  to  defective  sanitary  arrangement*,  or  to 
neglect  naulting  from  the  debility,  indolence,  or  in  temperance  of  mothers, 
or  from  the  fact  that  custom,  inclination,  or  the  necessity  of  their  posi- 
tion, catuet  many  of  them  to  engage  in  some  trade  or  buaineas ;  or  to  the 
ignorance  of  mothers  as  to  the  best  mode  of  rearing  children,  resulting, 
perhaps,  from  early  marriages,  or  to  the  administration  of  aperients  to 
new-bora  infants — ■ butter,  sugar,  and  such  other  abominations ;  or  to  the 
administration  of  spirits,  cordials,  soothing  powders,  or  other  narcotic 
drugs ;  or  to  weaning  at  too  early  an  age ;  or  to  administering  innutri- 
tioui  food,  or  food  of  too  substantial  a  consistency,  or  too  farinaceous  a 
character,  either  before  or  after  weaning ;  or  to  the  attendance  on  the 
mother  of  mid  wives;  or  to  baby  farming;  or  to  the  poverty  of  the 
parents ;  or  whether,  on  the  other  hand,  it  be  mainly  due  to  congenital 
weakness  or  to  the  effects  of  the  climate,  which,  although  probably  not 
so  hot  as  that  of  New  South  Wales,  is  hotter  than  that  of  Victoria,  and, 
according  to  the  observation*  of  Sir  Q.  S.  Kingston,  is  drier  than  that  of 
either  Victoria  or  New  South  Wales,  these  are  matters  on  which  I  am 
unable  to  pronounce  an  opinion,  but  which,  I  submit,  demand  the 
fullest  and  moat  careful  investigation. 

To  aid  in  such  an  enquiry  I  have  prepared  Table  C,  which  shows  the 
causes  of  death  of  infants  during  the  three  years  ended  with  1876, 
arranged  in  the  order  of  their  fatality.  I  regret  that  I  have  been  unable 
to  obtain  the  material  for  compiling  the  information  over  the  whole 
period  of  ton  years  to  which  Table  A  relates.  Although  I  cannot  learn 
that  it  has  ever  been  published  for  the  first  seven  years  of  the  decenniad, 
it  probably  exists  in  the  office  of  the  Registrar-General  of  Births  and 
Deaths  in  South  Australia,  and  if  so,  could  doubtless  be  procured  with- 
out any  difficulty. 

It  is  also  desirable  that  the  ages  at  which  the  infanta  die  should,  if 
possible,  be  ascertained,  so  that  it  might  be  known  in  what  proportion  of 
instances  the  death  takes  place,  soon  after  birth,  or  after  the  expiry  of 
one,  three,  or  tax  months,  Ac.  This  information  ia  not  now  to  be  found 
in  the  published  returns. 


According  to  Table  0  Dot  man  than  half  the  deathi  an  set  down  to 
specific  diseases,  and  no  late  than  1,706  oat  of  8,641  an  returned  at 
having  resulted  from  atrophy,  debility,  convulsions,  premature  birth, 
and  teething.  Theee  term*  an  in  the  higheat  degree  indefinite,  being 
either  namee  of  symptoms  of  flisranni,  not  of  diss  as  as  themselves,  or  cir- 
cumstances entered  as  supplying  convenient  expressions  for  assigning  a 
cause  of  death  when  the  nature  of  the  actual  complaint  in  not  known  ; 
688  more  of  the  deaths  an  set  down  to  diarrhoea  and  dysentery,  an  enor- 
mous proportion.  Did  not  a  large  number  of  these  deaths  result  from 
improper  food  and  treatment,  and  could  not  many  of  them  have  been 
averted  by  proper  expedients  P 

The  occurrence  of  whooping-congh,  measles,  and  scarlatina,  in  epi- 
demic form,  will  be  readily  observed  by  the  increased  mortality  from 
those  complaints  respectively  in  the  first,  second,  and  third  year  referred 
to  in  the  table.  The  increased  number  of  deaths  from  diarrhoea,  always 
found  to  be  concurrent  with  a  meaalea  epidemic,  will  also  be  noticed  in 
the  middle  year. 

Then  is  happily  no  ground  for  supposing  that  infanticide  exists  to 
any  appreciable  extent  in  South  Australia,  not  one  of  the  deaths  during 
the  throe  years  under  notice  having  been  set  down  to  that  cause ;  10 
deaths  wen  set  down  to  suffocation,  most  probably  by  overlying,  which 
la  not  an  excessive  proportion,  and  certainly  not  large  enough  to  raise  a 
suspicion  that  the  deaths  wen  caused  intentionally.  Accidents,  exclu- 
sive of  suffocation,  resulted  in  19  deaths,  or  about  1  in  183  from  all 
causes  ;  and  privation  and  want  of  breast  milk,  in  78  deaths,  or  1  in  47  ; 
neither  of  which  an  high  proportions. 

My  duty  is,  I  believe,  accomplished  in  bringing  this  matter  to  the 
notice  of  the  members  of  the  principal  scientific  Society  in  Sooth  Austra- 
lia. It  is  for  them  to  consider  whether  any  action  can  be  suggested 
which  may  result  in  wiping  out  altogether,  or,  at  any  rate,  in  reducing 
to  the  utmost  degree  of  feintnete  the  one  dark  shadow  which  at  present 
partially  obscures  the  brightness  which  should  spread  over  the  whole  of 
the  fair  surface  of  their  promising  and  intonating  colony. 
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TABLE  B.— Mbam  Birth  IUm  nr  Aubtsuiamajt  Colohibs  and 
Gbkit  Britain  (Proportion  of  Births  per  10,000  persons  tiring) 


Number  of  Births  par 

0,000  Persons  living. 

0»«r  a  Series  of  Tamrs. 

During  187U. 

878 
397 

428 

tn 

4M 
8tt 
346 

Tf.Bl.rn 

—  CAUSES    OP     DEATH     OF     INFANTS 
AUSTRALIA,  1878  to  1875. 

(ABBANGED  IN  ORDER  OF  FATALITY.) 


Number  of  Deaths  of  Infant* 

Under  1  year  of  age. 

Causes  of  Doath. 

Fatality 

Total  in 
8  years. 

1873 

1874 

1875 

1 

Atrophy  and  Debility 

877 

858 

302 

819 

118 

423 

103 

165 

220 

04 

67 

Prematura  Birth 

190 

S3 

58 

79 

Teething 

187 

54 

61 

72 

165 

53 

60 

53 

132 

23 

60 

128 

100 

Pwioat;™,  want  nf  Ttmaifmittr 

76 

17 

25 

36 

23 

Diseases  of  Digestive  Organs, 

Enteritis 

72 

21 

28 

70 

16 

33 

68 

2 

8 

IS 

Hydrooephalns 

63 

17 

25 

11 

17 

Diseases  of  Respiratory  Organs 

58 

22 

8 

Thrush 

43 

It 

16 

13 

19 

Croup 

88 

10 

15 

13 

TABLE  <!■  (CoimiiniD). 


Number  of  Deathi  of  Infant* 

Older 

under  one  j 

ear  of  age. 

Causes  of  Death. 

Fatality 

Total  in 

3  years. 

1873 

1874 

187S 

BO 

Whooping  Cough 

34 

28 

5 

1 

SI 

sa 

10 

11 

11 

12 
( 

Diphtheria 

Accidents,  Ne^jligenoo,   exclu- 

30 

4 

16 

10 

. 

sive  of  Suffocation 

10 

9 

7 

a 

Diatletio  Diseases,    einhurire 

1 

of  Thrush 

19 

a 

7 

6 

34 

Heart  Disease 

17 

8 

4 

6 

8 

M 

Diseases     of     Integumentary 

18 

8 

1 

4 

Erysipelas 

13 

8 

4 

6 

S7 

Typhoid  Fbtbt 
Suffocation 

11 

4 

4 

3 

28 

10 

4 

4 

3 

m 

Influenza 

9 

8 

1 

6 

■  { 

Cholera 

8 

1 

3 

Phthisis 

8 

S 

1 

SI 

SorofuU 

e 

2 

2 

2 

sa 

Venereal  Diseases 

* 

3 

1 

1 

33     J 

Dianeeoe  of  Urinary  Organs  ... 

s 

2 

1 

"     l 

Miasmatio  Diseases  not  classed 

8 

a 

1 

2 

1 

35 

Joint  Disease,  Ao. 
Daaths  from  specified  aanses 

l 

— 

i 

— 

8,641 

889 

1,310 

1,9*2 

Deathi  from  unspeained  oasis* 
Deathi  from  all  causes 

11 

1 

9 

1 

3,668 

990 

1,319 

1,313 

ADDENDUM. 

Sine*  writing  my  paper  on  "  Infantile  Mortality"  the  statistic*  of 
two  later  yean — namely,  1876  and  1877— have  cone  to  hand  from  the 
different  Australasian  colonies,  and  a  table  embodying  the  remits  U 
appended  hereto. 

By  comparing  the  figure*  in  thu  table  with  those  in  Table  A  it  will 
be  observed  that  the  infantile  death-rate  of  South  Australia  during  the 
two  yean  ended  with  1677,  although  not  to  low  as  in  some  of  the  years 
of  the  previous  decenniad — namely,  the  three  years  ended  with  1871  and 
the  year  1673 — wm  lower  than  an  average  extending  over  the  whole 
decennial  period. 

It  will  further  be  remarked  that  in  1877,  for  the  first  time  during 
the  twelve  yean  over  which  the  observation*  extend,  another  Austral- 
asian colony  had  a  higher  infantile  death -rate  than  South  Australia. 
Thin  colony  wss  Queensland,  in  which,  during  that  year,  148  infants  died 
par  1,000  births  as  against  140  per  1,000  births  in  Booth  Australia. 


INFANTILE  MORTALITY  IN  AUSTRALASIAN  COLONIES. 
(TiBL«  BumjaaxTAX*  to  Tib  lb  A.) 


BotTHB  txa  Deaths  at  itbuib   1  iiu  of  Am,  with  noTOwntX* 

OF  THB  LATTER  TO  TEE  FOKMSK,  1876  AND  1677. 


DoUktmiundnlYaiii 
•flf*. 

Tmtht  at  under  1  Tear 
Of  af*. 

Total     INo.tolOOt 
Number.  \    Bf  rtfw. 

Toad     00.  MUtS 

Number,  rfitrtna. 

South  AufrtwliA. 

Victoria. 

1876 
1877 

MM 
8,840 

1,223 
1,212 

140 
140 

36,769 
26,010 

2,980 
3,299 

111 

w 

Svntf  and  Means 

16.BM 

2,440 

145 

52,779 

6,279 

119 

New  South  Wales. 

C 

1876 
1877 

23,298 
33,851 

2,629 

2,785 

118 

117 

6,908 
1    7,169 

994 

1,058 

144 

148 

Snmi  and  Mesne 

47,140 

5,414 

115 

14,072 

2,052 

148 

— »■ 

New  Zealand. 

1878 
1877 

3,140 

mm 

886      1        01 
365     |     1U 

16,168 

10,850 

1,678 
1,527 

103 
91 

Mum  mnA  Means 

6.8W 

651      1      1112 

83,024 

3,200 
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»  THE  ORIGIN  OF  MINERAL  VEINS,  WITH  8PE0IAL 
REFERENCE  TO  THE  BAROSSA  DISTRICT,  SOUTH 
AUSTRALIA. 

By  Gxvtif  Sooulab,  CoBMSKiitDnra  Mawena. 

[Bud  March  19, 187a] 


ABSTRACT. 

The  sntb  or  commenced  by  enquiring  into  the  primary  condition  of 
our  planet,  citing  the  opinions  of  the  ancients  and  Laplace's  nebulous 
theory  of  the.  earth's  origin.  He  then  sought  to  prove  that  tbe  sources 
of  oar  present  accessible  metallic  deposits  have  never  at  any  period  of 
the  earth's  history  been  deep-seated.  Treating  of  the  metalliferous 
rocks  of  the  Bateau  District,  be  writes— "In  the  absence  of  fossil 
remains  or  a  much  stricter  investigation  of  lithological  identity  than  has 
heretofore  been  prosecuted,  it  would  be  mere  waste  of  words  were  I  to 
attempt  to  state  unreservedly  to  what  particular  formation  the  rocks 
constituting  the  Baroem  Range  belong.  The  slender  evidence  upon 
which  the  Rev.  J.  E.  Tenhwn  Woods  identifies  them  with  the  Silurian 
is  not  sufficiently  conclusive.  And  though  twelve  years  have  past  since 
the  publication  of  the  "  Gaol.  Obaerv.  in  8.  Australia,"  the  rocks  in 
question  are  still  "  unresolved."  Mr.  Selwyn,  in  his  geological  sketch  of 
his  tour  in  South  Australia,  states  that "  it  is  impossible  in  the  absence 
of  fossil  remains  to  determine  to  what  series  the  rocks  belong ;  they  may 
be  of  Silurian  or  Devonian  age."  Regarding  their  physical  and  litho- 
logical featured  the  author  writes,  "  They  have  undergone  in  many  parts 
a  considerable  amount  of  metamorphiam,  and  now  repose  at  high  angles 
of  inclination.  The  rocks  for  a  considerable  distance  both  to  the  east 
and  west  of  the  junction  of  Victoria  Creek  and  the  South  Para  River 
hare  nearly  all  an  easterly  dip  ranging  from  60°  to  60°,  and  in  some 


instances  to  90".  Accordingly  tier/  30,000  foot  of  strata  in  thickness 
now  represents  ■  ground  surface  of  about  one  statute  mile."  The  *nth«r 
failed  to  observe  any  unconformity  in  the  superposition  of  the  strata  for 
•  distance  of  from  two  to  three  miles  in  the  channel  of  the  South  Pant 
in  the  locality  named,  but  describee  the  phenomenon  of  inversion  an  ex- 
hibited by  a  band  of  highly  metamorphosed  sandstone  about  one  mile  to 
the  eest  from  the  junction  of  the  Pan  and  the  Tenefcte  Greek.  "  To  the 
east  of  tho  axis  of  inversion  as  you  second  the  bod  of  the  river,  you  -will 
put  over  bandi  of  comparatively  unaltered  clay  elate,  micaceous  nod 
gneissic  schists,  intercalated  with  quart*  reefs  and  hands  of  quartiitea  for 
several  miles  in  succession,  over  the  existing  surface,  and  still  the 
easterly  dip  of  about  60s  and  conformity  of  bedding  prevail.  The  reason 
for  this  general  precision  of  easterly  dip  throughout  the  western  slope  of 
the  Baroesa  Hills  is  stated  to  be,  because  that  range  is  merely  the  eastern 
buttress  and  spring  of  a  once  stupendous  arch  of  strata,  which  in  times 
long  since  past  extended  far  to  the  west  in  a  grand  anticlinal  curve." 

The  author  next  discusses  the  effect  of  pressure  and  nuclear  bent  in 
the  production  of  fissures ;  and  combats  the  opinion  that  they  an  caused 
by  earthquakes ;  and  proceeds  to  describe  the  various  methods  by  which 
it  is  conceived  that  fissures  once  printing  in  the  rocks,  u  empty  "*■■— 't, 
have  been  subsequently  filled  in  with  quarts  and  other  vein  stuffs ;  and 
endeavours  to  show  that  the  vein  deposits  are  due  to  hydrothermal  action. 
In  connection  with  the  latter  branch  of  the  subject,  he  seeks  to  confirm 
Mr.  Selwyn's  opinion  that  alluvial  nuggets  of  gold  were  products  of  com- 
paratively recent  infiltrations  through  the  detrital  accumulations  in 
which  they  are  found.  He  writes  :— "  I  have  in  my  possession  a  nugget 
taken  from  the  alluvial  workings  in  Hamlin's  Gully,  Baroesa,  which 
shows  strong  indication*  of  its  formation  having  taken  place  in  the  mould 
from  which  it  was  taken.  It  weight  is  about  69  grains,  it  measures 
about  one  inch  in  length,  by  about  fire-sixteenths  at  the  broader  end,  in 
shape  it  is  not  unlike  the  spearhead  of  a  warrior  of  the  Middle  Ages 
denuded  of  its  point.  The  thoroughly  defined  impressions  which  it 
retains  of  the  die,  and  the  sharpness  of  its  edges  preclude  the  idea  of  its 
having  been  transported." 


n 


AUSTRALIAN  TRIGONIAS  AND  THEIR  DISTRIBUTION. 


Br  W.  T.  Bebnall.— (Oommonicated  by  Prof.  Tate). 


(Bead  June  18th,  1878). 


It  has  occurred  to  me  that  a  few  remarks  iiitrodueing  to  the  notice 
of  this  Society  a  form  of  life  peculiar  in  recent  tunes  to  the  Australian 
seat  might  prove  interesting,  especially  as  it  is  connected  with  a  branch 
of  Natural  History,  which  although  affording  an  extensive  field  for  observa- 
tion and  research  in  this  colony,  is  seldom  taken  up  by  members  of  this 
body,  with  perhaps  the  exception  of  Professor  Tate,  namely,  Conchology. 

I  have  the  more  particularly  chosen  the  theme  from  the  fact  that  it 
has  been  my  very  good  fortune  to  be  the  first  to  discover  the  most  western 
Emit,  at  least  so  far  as  at  present  known,  of  the  genus  both  on  the  coast 
of  North  Australia  and  on  the  southern  shores  of  the  continent. 

The  genus  Trigonia  was  founded  by  Bruguiere,  a  French  naturalist 
of  the  last  century,  to  represent  a  group  of  bivalve  shells  of  a  triangular 
or  three-cornered  shape  (as  the  name  implies),  peculiar  to  the  secondary 
neks  of  Europe,  and  at  that  time  known  only  as  fossils.  They  first  made 
their  appearance  in  the  Lias,  whence  they  extended  through  the  Lower 
•nd  Upper  Oolite  to  the  Oretaceous  series,  where  they  disappeared ;  the 
Tertiary  formations  in  no  part  of  the  world  but  this,  haying  produced  any 
individuals  whatever.  The  genus  numbers  but  few  living  species,  but  is 
particularly  rich  in  fossil  representatives.  Upwards  of  100  species  were 
known  from  the  oolitic  and  cretaceous  rocks  of  Europe,  the  United 
States,  Ohili,  the  Cape,  and  Southern  India,  more  than  twenty  years  ago, 
and  now  the  number  must  be  nearly  double  that.  Australia  is,  however, 
the  home  of  these  remarkable  shells  in  a  living  state,  and  thus  adds 
another  instance  in  which  this  great  southern  island-continent  is  the 
habitat  of  forms  of  life  which  in  other  parts  of  the  globe  are  only  found, 
to  use  Dr.  Mantell's  appropriate  term,  as  "  Medals  of  Creation.'* 


Tbjgonia  — (BrttfiiisM,  1769). 

The  shell  is  bival  ve,  equivalre,  inequilateral,  and  subtrigonal ;  ex- 
teriorly it  is  strongly  ribbed  from  the  apex  to  the  base  (I  am  referring  to 
the  recant  species  only),  the  furrows  being  well  defined ;  and  interiorly  it 
is  lined  with  nacre  or  mother-of-pearl  of  the  most  beautiful  and  brilliant 
hues.  But  the  extraordinarily  intricate  hinge  is  perhaps  its  most  notice- 
able feature.  It  is  composed  of  two  lamellif  orm  teeth  in  the  right  valve, 
which  are  transversely  grooved  on  both  sides,  and  four  in  the  left  valve, 
grooved  on  the  one  ride  only.  These  hinge  teeth  are  constructed  with 
such  delicate  nicety,  and  they  fit  together  with  such  wonderful  [iiiriee 
nets  that  when  the  shell  is  closed  it  is  difficult  to  open  it  without  lnctn> 
ring  the  danger  of  breaking  the  parts.  The  genus  was  divided  by  the  lata 
Professor  Louis  Agsssii  into  eight  sections,  to  the  last  of  which— the 
Pectmdes— ell  the  recent  species  belong.  The  first  recent  specimens 
introduced  to  scientific  notice  were  collected  by  Peron  during  the  expedi- 
tion sent  out  by  the  First  Napoleon,  in  the  ships  "  Geographe"  and 
"  Naturalist*,"  in  the  year  1800.  Lamarck  named  the  new  and  valuable 
addition  to  the  already  magnificent  collection  of  the  Museum  Royal, 
Paris,  T.  ptdinata,  but  for  some  reason,  of  which  I  am  unaware,  it  has 
since  received  the  synonymous  name  of  T.  Lamarc/d  from  the  late  Dr. 
Gray.  Since  then  other  species  have  been  obtained,  five  being  enumerated 
by  the  Messrs.  Adams  in  their  "  Genera  of  Recent  Molluscs. "  One  men 
haa  since  been  added  to  the  list  by  the  discovery  in  a  living  state,  on  the 
south-eastern  coats  of  Australia  (not  the  province  of  South  A  ustralia),  of 
T.  acutioottata,  originally  described  by  Professor  McCoy  from  fossil 
examples.    I  will  now  proceed  to  a  description  of  the  several  species. 

1.— Tbmowia  pecttnata,  Ls. 

This  very  beautiful  shell  is  a  native  of  New  South  Wales,  and  la 
most  abundant  in  Sydney  Harbour,  where  it  is  by  no  means  difficult  to 
obtain  at  certain  spots  with  the  dredge.  The  interiors  of  some  specimens 
are  beautifully  lined  with  nacre  of  a  rich  silver  or  golden  hue,  while 
others  again  are,  if  possible,  still  more  lovely,  the  tint  being  of  the  richest 
and  most  delicate  pink.  The  shell  receives  its  specific  name  from  the 
fact  that  the  numerous  longtitudinal  ribs  with  which  it  is  adorned  on  its 
external  surface  are  pectinated  or  combed  (say  like  a  oog-wheel).  Strong 
transverse  striations  traverse  the  intercostal  spaces  from  the  base  upwards, 
gradually  becoming  fainter  as  they  reach  the  apex  of  the  shell.  I  exhibit 
a  vary  huge  variety  of  this  species  (1)  dredged  at  Gape  St.  George,  * 


rocky  aw dtoad  about   at/maty    miles    south    of   Port  Jackson, 


2.— TiMom  miMiwwi,  Lx. 

Thia  species  m  in  all  probability  also  obtained  by  Pe*ron  during 
the  same  voyage,  the  more  m  m  it,  too,  has  received  iti  specific  nam* 
bom  T  ■■—"■'*  The  ihell,  although  at  first  sight  a  very  similar  one  to 
the  preceding,  when  examined  carefully  ha*  many  eatential  differences. 
It  it  a  much  coarser  shell,  mote  decidedly  trigonal  in  shape,  the  ribs  an 
not  nearly  to  cloaely  aet  with  the  comb-like  projections,  and  the  apaoaa 
between  the  rib*  are  more  finely  but  leas  regularly  striated,  the  atriationi 
tut  apparently  extending  ao  high  up  the  bee  of  the  abell.  Tlie  epider- 
mia  of  T.  tnorgariUicea  ia  alao  always  of  a  much  darker  colour  and  of  a 
coarser  nature  than  that  of  T,  pectvwta,  while  the  pearly  interior  is  persis- 
tently  of  a  deep  purple  hue.  To  thia  last  characteristic  it  no  doubt  owea  its 
name.  Thiaisonsof  the  apedas  to  which  I  referred  as  baring  been  found  by 
myself  at  its  known  most  western  limits  on  the  south  coast  of  Australia, 
Hitherto  it  had  only  been  taken  in  Bass's  Straits,  off  the  coast  of  Tas- 
mania. It  seems  to  have  bean  unknown  to  Mr.  G.  F.  Angaa  as  a  South 
Australian  shell  when  he  published  his  list  of  South  Australian  Bivalves 
in  the  Proceeding!  of  the  Zoological  Society  of  November,  1865,  and  it 
must  have  been  about  that  time  when  I  obtained  it  on  the  •astern  shores 
of  St  Vincent's  Gulf,  on  the  long  stretch  of  sandy  beach  between  Qlenelg 
and  the  Semaphore.  Since  then  it  has  been  found  by  other  collectors  at 
the  same  place,  and  further  south  at  Aldinga,  but  always  in  a  more  or 
less  worn  condition.  Its  particular  habitats  in  our  waters  hare  not  yet 
been  discovered,  no  live  specimens  having  yet  been  dredged.  Of  the  four 
worn  valves  shown  by  me  only  one  is  in  a  sufficiently  good  state  of  pre- 
servation to  exhibit  the  colour  of  the  nacreous  interior,  but  the  general 
contour  of  the  shell  and  the  bifurcated  appearance  of  the  process  which 
partially  emaiginatea  the  anterior  muscular  impression  in  the  left  valve 
are  distinctive  characters  enough  to  show  that  it  is  a  true  T,  margari- 
tacta,  and  not  a  new  species.  2*.  Margaritaau  ia  catalogued  by  me  in 
ay  Hat  of  South  Australian  Shells  published  (for  private  circulation  only) 
in  1876. 

8.— Tueoim  hobilis — A.  Adorn*. 

This  species  ia  unknown  to  me,  and  I  would  hanerd  an  opinion, 
although  somewhat  presumptuous  on  my  part,  that  may  only  be  a  vary  fins 
(sample  of  either  of  the  two  foregoing  species. 


4— Tribouia  Stbawoh— A.  As. 

This  species  is  one  of  great  rarity,  and  was  named  by  Arthur  Aduu 
after  Mr.  Fred.  Strange,  an  enthusiastic  natural!  tt  and  collector,  who 
dredged  the  first  specimen  in  deep  water  near  the  entrance  to  Fort  Jack- 
ion  Head*.  I  have  not  seen  an  example,  bnt  I  gather  from  Mi.  Angaa'a 
List  of  New  South  Wales  sheila  that  it  it  distinguished  from  the  other 
species  by  the  ribs  being  covered  with  wart-like  nodules.  In  this  respect 
I  should  think  it  somewhat  resembles  T.  uniophora,  only  that  in  that 
species  the  tubercles  or  nodules  occur  on  a  portion  only,  and  not  on  the 
whole  of  the  ribs.  Mr.  Angae  says  that  a  few  odd  valves,  much  worn, 
hare  been  washed  ashore  at  Long  Bay  and  WoUongong  on  the  coast,  of 
Mew  South  Wales. 

6.— Teioohia  uitcophoba — (Trey. 

The  species  described  by  Gray  under  the  above  name  was  obtained 

at  Cape  York,  the  most  northern  extremity  of  the  Australian  continent, 
by  Mr.  John  Baete  Jukes,  naturalist  of  H.M.S  Fly,  during  the  scientific 
voyage  of  that  vessel  between  the  years  1842  and  1846.  It  is  defined  by 
Dr.  Gray  as  a  shell  of  a  reddish-brown  colour,  with  twenty-two  or 
twenty-three  high,  rather  compressed,  and  somewhat  close  diverging 
ribs.  The  upper  part  of  the  central,  and  the  whole  of  the  posterior  ribs 
are  covered  with  close,  regular,  transverse  plates,  the  lower  part  of  the 
central  ribs  with  large,  rounded,  or  oblong  solid  tubercles,  and  the  hinder 
slope  with  five  or  six  nodulose  ribs.  To  this  species  must  be  referred  the 
specimen  found  by  me  at  the  furthest  known  limit  of  Trigoma  to  the 
westward,  on  the  northern  coast  of  the  continent.  During  aver/  plea- 
sant excursion  from  Port  Darwin  to  Bynoe  Harbour,  Indian  Island,  and 
the  coral  reefs  in  that  locality,  I  found  amongst  a  lot  of  rocky  debris 
and  broken  shells  a  left  valve  of  the  species  under  remark.  It  is  in  a 
much  worn  state,  but  quite  good  enough  for  the  purposes  of  identi- 
fication. 

0.— Twgomia  acoticostata.— McCoy. 

Habitat  South-eastern  coast  of  Australia.  I  will  refer  to  this 
species  presently. 

Up  to  the  present  time  no  representative  of  the  genus  haa  been 
received  from  the  western,  north-western,  or  south-western  shores  of 
Australia,  but  there  can  be  little  doubt  that  it  will  be  taken  eventually 
when  collecting  and  dredging  are  more  systematically  carried  on  in  these 


waters.  Thatime,  however,may  be  distant,  m  tto  coast  is  littl"  settled 
span,  except  m  the  neighbourhood  of  Swan  River.  There  ii  the  more 
probability  of  its  being  found  seeing  that  the  genu*  is  thoroughly  Aus- 
tralian h  •  recent  form,  and  also  from  the  fact  that  the  molluec  iteelf  ii 
migratory  in  it*  habits,  like  many  other  bivalve  molluscs,  Trigonia  is 
able  to  make  considerable  leape  by  means  of  it*  powerful  wedge  lhaped 
foot ;  and  Woodward  in  his  "  Manual"  mention*  an  butane*  in  wbioh 
a  specimen,  placed  by  Mr.  Stutchbury  on  the  gunwale  of  hie  boat,  leaped 
overboard,  clearing  a  ledge  four  inches  in  height.  Neither  ia  then  any 
record  of  the  existence  of  Trigonia  in  the  sea*  of  New  Zealand ;  bat 
perchance  time  may  add  it  to  the  already  extensive  fauna  of  the  ahorse 
Of  that  country  aim.  The  recent  T.  ptctinata  of  the  adjacent  coast  of 
New  South  Wale*  is  found  as  a  fossil  in  the  upper  miocene  rocks  of 
New  Zealand- 

I  will  now  briefly  refer  to  Trigonia  as  a  fossil  in  Australia,  and  for 
numerous  references  and  notes,  and  very  complete  information,  mostly 
obtained  by  his  own  personal  observation,  I  am  indebted  to  Professor 
lata. 

Seven  fossil  spocitja  are  known — two  from  Jurassic,  one  from  cre- 
taceous, and  four  from  tertiary  strata.  In  point  of  age,  the  first  to  be 
mentioned  are  the  two  Jurassic  species,  as  in  them  wa  have  content- 
poranaona  representatives  of  the  genua  Trigonia  when  it  first  made  its 
appearance  in  the  ever-developing  scheme  of  Creation. 

L  T.  Moomi,  LtfctCt.,  Western  Australia,  allied  to  T.  eottata  of 
the  European  Oolite ;  and 

9.  T.  uniaxa.  Mean,  Wollumbilla,  Queensland.  Both  these  spe- 
cies are  described  in  the  Jour.  Oeol.  Soc.,  Vol.  xxtl,  1870. 

Next  in  geological  sequence  comes  the  cretaceous  form. 

3.  T.  jtabd-ca,  Klhitridgc,  from  Maryborough,  Queensland.     It  ia 

allied  to  T.  aUtformit,  and  belongs  to  a  type  not  known  in 

the  Juraeaic  rocks. 
We  now  corns  to  the  Tertiary  species,  the  forms,  as  a  consequence, 
having  the  closest  affinity  to  the  recent  species  referred  to  in  the  earlier 
part  of  the  paper. 

4.  T.  SMtrcuDULATA,  McCoy.    Prodromua  of  the  Palaeontology  of 

Victoria  Decade,  II.  t.  19,  f.  1—3,  pi.  21. 
Professor  McCoy  say*  this  abell  U  "  easily  distinguished  from  any 
known  recent  or  tertiary  specie*  by  the  rippled  appearance  produced  by 
the  undulated  concentric  ridging  of  the  anterior  two-thirds  of  the  valves. 


The  transversa  edging,  though  common  in  the  Mesocoic  Trigonim,  is  not 
found  in  the  recent  species."  The  sculpture  of  this  shell  leads  to  the  as- 
sumption that  in  it  we  bare  a  continuation  of  the  style  of  ornamentation 
peculiar  to  forms  of  the  genus  belonging  to  the  secondary  rocks  into  the 
succeeding  strata  of  the  Tertiary  system.  It  will  be  seen,  too,  that  2*. 
tamiundulata  has  a  wider  range  geographically  than  any  other,  being 
recorded  from  South  Australia,  Victoria,  Tasmania,  and  New  Zealand, 
and  also  that  it  has  not  been  found  in  a  later  division  of  the  Cainusoir, 
period  than  the  Upper  Miocene.    It  has  been  found  in  the 

Miocene— Bird  Rock  Bluff,  Victoria  {McCoy),  Muddy  Creek,  Ha- 
milton, Victoria  {Tate),  Gawler,  South  Australia  (Tote),  Table  Cape, 
Tasmania  (R.  M.  Johnston,  Pro.  RyL  Soc.,  Tea.,  1676). 

Upper  Miocene— Arramoa,  New  Zealand  {Sutton,  Cat  Tar.  MoL, 
N.Z,,  1873). 

6.  T.  Howrm  (McCoy),  1.  tat,,  Decade  III.,  t.  37,  f.  3,  pi.  SI, 
1876. 

Lor.  Sandy  marl,  Jemmy's  Point,  neax  the  entrance  to  the  Gippe- 
Ittd  Lakes. 

6.  T.  AormoosTATi—  (McCoy)  —  1.  cit.  Decade  H.,  t.  19,  f.  1-2, 

pi.  31. 

"  T.  acuticottata,"  remarks  the  author,  "  is  easily  distinguished  from 
the  recent  species  by  Hie  remarkable  compression  of  the  ribs  into  acute 
angular  ridges,  and  from  the  same  cause  the  spinous  tubercles  do  not  form 
the  broad  blunt  transverse  tubercles  which  they  do  in  the  recent  species, * 
Since  the  above  remarks  were  written  some  years  ago,  for  T.  acuiicottata 
appears  to  have  been  the  earliest  Tertiary  species  discovered,  it  has  been 
found  living  on  the  south-eastern  coast  of  Australia.  The  localities  from 
which  it  is  recorded  are  : — 

Miocene.— Muddy  Creek.  Hamilton,  Victoria  (McCoy).  Cliffs, 
River  Murray,  North- West  Bend  (Tale).  Casts,  probably  of  T.  aeati- 
eoitata,  occur  in  beds  of  the  same  age  at  Tickers,  Yorko'l  Peninsula,  and 
at  Aldinga,  South  Australia  (Tate). 

Pliocene.— Mordi  alloc,  Hobson's  Bay,  Victoria. 

7.  T.  PS  c  tjb-  AT  A,  L  k. 

Upper  Miocene.— Hampden,  New  Zealand  (H-utton,  Cat  Ter.  MoL 
N.Z.,  1873.) 

From  the  above-mentioned  observations  we  obtain  die  following 
table  of  the  geographical  and  geological  range  of  the  Trigonia  in 
Australia;— 


Lisa.    Oolite.    Cntaosons.        Tartuu-j.        living. 


It  will  b«  noted  from  this  table  that  the  genu  in  excessively  rich 
in  representatives  from  its  advent  at  toe  beginning  to  the  cloee  of  the 
Secondary  Age  in  Europe,  when  it  died  out  altogether  ;  whereat  in  Aus- 
tralia  it  has  survived  throaghoat  the  whole  period  of  secondary  and 
tertiary  period*  until  the  preaent  day,  though  it  must  be  admitted  in  a 
Terr  limited  degree  in  regard  to  number.  I  will  now  add  a  list  of  all 
known  Australian  Trigoniaa  :— 


Tiotoria  j  South  Australia ; 
New  Zealand. 

Victoria. 

"Miocene  Victoria ;  South  Australia. 

Pliocene  Viotoria. 

Lixing  South -Eastern  Australia. 


B.  T.nobilis  ... 

1«.  T.  Btniwei  £  1  Living  New  South  Wales. 

11.  T.  uuiflpuor*  J  ]  Do.  Tropioal  N.  and  N.E, 

Australia. 

In  conclusion,  I  would  remark  that  independently  of  the  scientific 
interest  attaching  to  the  shells  I  have  been  speaking  of,  the  casual  observer 
when  ha  sees  thom  must  be  involuntarily  impressed  with  their  beau  ties 
and  peculiarities.  When  first  discovered  at  the  beginning  of  the  preaent 
century  in  the  teas  of  New  Holland  they  were  considered  such  a  rarity 
by  collectors  that  large  prices  were  given  even  for  old  and  worn  single 
▼stves,  no  batter  than  some  of  those  shown  by  me.    At  the  present  day 


the  perfeot  shell  is  mash  prised  by  collectors,  and  find*  a  iliiimnHj 
honourable  place  in  their  cabinets.  The  jeweller*,  too,  ban  not  loat 
light  of  its  pearly  brilliance,  and  bare  successfully  turned  it  to  account 
in  tie  manufacture  of  elegant  trinket*,  mich  a*  brooches,  eardrops,  and 
the  like.  Whether  the  attention  ia  moat  attracted  by  the  brilliant  iride- 
scent huea  of  the  nacreous  interior,  or  the  wonderful  complication  of  the 
remarkable  hinge  with  which  the  valves  are  cloned,  the  shell  of  Trigonia 
nuut  always  prove  an  object  of  interest  to  all  lovers  of  the  beauties  of 
Nature  in  her  eTei-varying  neTer-ending  kingdom  of  wooden. 


THE  BKOKNT  MA.RGINBLLIDJE  OP  SOUTH  AUSTRALIA. 


By  Prof.  B.  Tats,  Assoc.  Lm.  Soc;  F.G&,  London,  4c.;  Oor. 
Ham.  Acad.  So,  PhiL;  Roy .  Soc,  Teamania,  Ac, 


[Bad  June  18, 187a] 


The  occurrence  of  the  family  MargineUidm  In  the  Booth  Australian 
•an  has  hitherto  been  unrecorded . 

Species  of  MargimUa  here  been  known  to  inhibit  the  eastern  ahoree 
of  thie  continent,  whilst  the  tub-genus  Hyalina  was  first  recorded  in 
1871,  end  Erato  in  1877,  as  Australian.  Exemplar  species  of  each  of 
tbeea  here  been  found  by  ma  in  our  waters.  They  are  eight  in  number : 
fire  of  AfargineOa,  two  of  Hgatina,  and  one  of  Erato.  Two  of  the 
Harginellaa  en  identified  with  known  species,  bat  the  others  I  holier* 
to  be  st 


FAM.  MARGINELLID.fi.-<rENUS  MABGINELLA. 
L— HsasxnLu  ToLcnvouus  (£**»). 

Oomokologica  Iconics.  Monograph  of  Marginalia,  tab.  SI,  f.  181, 
1885. 

An  onto,  irory-  white  shell,  body  whorl  swollen  shore,  lip  TSri- 
cosely  reflected,  oolunusUa  quadriplicate.  Length,  -3;  breadth,  'IB 
inch. 

Washed  on  shore.— Cape  Northumberland  (many  examples)  and 
Kddleton  (fats),  Sonth-Gast  Ooast  (BtJmaU,  one  ex.)  It  to  somewhat 
I  in  Tasmania  (Wood*),  and  I  hare  reccdTed  specimens  from 


2.— Maxoctslla    tukbhuxs   (Smserby). 
Tte.  Conch,,  t  76,  f .  70,  p.  3B6 ;  B«ere,  loc.  oit,  t  33,  f.  123. 

A  solid,  whitish,  shining  shell,  with  a  short  Spire,  and  faintly  crawl- 
lated  round  the  upper  part  of  the  whorls.    Length,  '46 ;  breath,  '3  inch. 

Washed  up. — Cape  Northumberland  (Tatt),  Guichen  Bay  (Smea 
ton),  many  example*. 

It  occun  at  Portland,  Victoria ;  ia  rare  in  South  Tasmania  {Wood*), 
and  has  been  dredged  in  Port  Jackson  (Angai.)  The  South  Australian 
examples  are  very  much  larger  than  those  from  Mew  South  Wales,  the 
dimensions  of  the  latter  being,  length  -86,  and  breadth  -3  inch, 

S. — Haxqinblu  aumsTTLBOSA  (new  species). 
Shell  shining  white,  rather  solid,  having  much  the  shape 
of  M .  twbinata,  hut  more  regularly  convex  from  apex  to  front ;  apex 
obtuse ;  faintly  striated  transversely.  External  lip  thickened  slightly 
inflected,  minutely  denticulated  within  ;  columella  quadriplicate ;  plaits 
equi-distsnt)  the  anterior  two  the  larger.    Length, '16;   breadth,  nearly 

It  has  some  resemblance  to  M.  Bemoni  (Reeve),  which  has  a  tripli- 
cate columella;  and  to  M.  buibota  (Reeve),  agreeing  with  it  in  its  quadri- 
plicate columella  and  denticulated  lip,  but  differing  in  its  more  pro- 
minent spire. 

Washed  Up.  —  Waureltie,  west  side  of  Spencer's  Gulf,  two 
examples  (Tate). 

4..— Maemnxxla  cxkbalox  (new  species). 

Shell  shining  white,  rather  solid,  oratory  -  globose,  spin 
immersed;  columella  plicate  throughout,  plica  about  IS,  the 
anterior  six  stout,  the  rest  not  so  conspicuous ;  outer  lip  thick  and 
smooth.    Length,  '3 ;  breadth,  '14  inch. 

This  species  belong  to  the  Section  Ctyptotpira,  wherein  the  last 
whorl  is  produced  over  the  spire  as  in  the  genus  OttUmn;  its  nearest  «Rj 
is  3f.  pinuu  (Reeve),  from  which  it  differs  in  its  a  little  less  globose  shape, 
and  In  having  many  plaits  on  the  inner  lip,  there  are  only  four  in  that 
species.  M.  pitvm  is  recorded  by  Reeve  ss  simply  from  Australia,  bat  it 
has  recently  been  catalogued  by  Mr.  Bratier  from  the  north-east  ooast  of 
the  continent  Another  Australian  Cryptotpira  is  M.  omitom  (Sowerby), 
but  its  elongately  oval  form  is  a  distinguishing  character ;  the  T 
species  M .  mmutMma  (T.  Woods),  has  a  triplicate  oi 


Washed  up.— Aiding*  Bay,  8b  Vincent1 «  Gulf,  tan  examplee  (rote). 
6.— HuMIMMUA  iHNTictTLtT*  (new  species). 

Shell  shining  white,  pear-shaped,  contracted  in  front,  spire 
immersed;  ooAmuSa  tpwdripHoatt,  outer  lip  thickened  and  minutely 
denticulated.    Length,  -08 ;  breadth,  -06  inch. 

Its  pjrifonn  shape  aeparatea  it  from  M.  pinm  and  M.  eymhalum, 
but  it  hat  more  agreement  in  this  particular  with  the  Bornean  M.  dent 
(Reeve) ;  its  denticulated  outer  lip  and  strong  columella  plaita  separate  it 
fromalL 

Waahed  up.  —  Waureltie,  west  coast  of  Spencer's  Golf,  three 
exemplee  (Tat*). 

6. — MixaimLU  raronrraTa  (new  apedea). 

Shell  elongately  conical,  yellowish  white,  shining ;  spire  some- 
what exeerted ;  last  whorl  rather  swollen  round  the  upper  part, 
attenuated  in  front;  lip  broadly  thickened,  opaque,  moderately  inflected 
in  the  middle  region,  flexuous,  minutely  denticulated  on  the  inner  edge  . 
columella  with  three  strong  plait*.    Length  -35,  breadth  '16  inch. 

Washed  up.-  -Aldinga  Bey,  St.  Vincent'e  Gulf,  one  example 
(Tare). 

I  do  not  hesitate  to  found  a  new  species  upon  the  unique  specimen 
before  me,  because  it  presents  a  combination  of  characters — a  triplicate 
columella,  denticulated  lip,  with  a  narrow  conical  shape,  not  preeented  by 
any  known  form.  Its  nearest  ally  is  M.  tnrdida  (Hoove),  from  which  it 
differs  in  being  proportionately  a  little  broader,  and  in  haring  a  denti- 
culated outer  lip.  M.  Tatmanica  is  the  only  other  Australian  species 
with  a  triplicate  columella,  but  ita  shape  is  widely  different  from  the 
present  apedea. 

7. — MaJWOTiLU  alb  Ida  (new  species). 

Shell  semi-transparent,  whitish,  oblong-cylindrical,  surface  marked 
with  regular  striae  of  growth ;  spire  very  short,  apex  obtuse ;  base 
rounded,  slightly  attenuated  ;  aperture  narrow,  widening  to  the  front ; 
columella  a  little  arcuate  anteriorly  with  five  plaits,  the  anterior  two  of 
which  are  thick;  outer  lip  thickened,  flatly  variced  behind,  and  finely 
dentate  on  the  inner  edge  with  about  twenty  teeth.  Length  2,  breadth 
-linch. 

Thia  species  may  be  characterised  as  a  diminutive,  white,  Hyalino 
fUida,  Linne,  with  a  live-plaited  columella.    Only  two  other  forms  of 


the  genua  tn  known  in  tie  Australian  seas— II.  amtUlK*i  (Aagae)  Proc. 
ZooL  Soo.,  London,  1871  tl,  f.G.,  which  ii  banded  with  grey  and  brown 

end   has  a  quadriplicate  columella;  and  H.  fiuiformU  (Hindi)  with  a 
conical  spire  and  quadriplicate  columella. 

Among  ihell  sand  from  the  Marino  Beach,  Holdfast  Bay;  and 
Aldinga,  St.  Vincent's  Gnlf.     (Tatt) ;  two  example*. 

GENUS   ERATO. 

8.— Ebato  unurniuii  (new  species). 

Shell  minute,  ovately  pyriform,  pale  primrose-yellow  to  yellowish 
white,  with  rufous-red  around  the  extremity  of  the  anterior  canal  and  cm 
the  callous  border  to  the  hinder  part  of  the  aperture  ;  body  whorl 
swollen,  constricted  at  the  base;  outer  lip  stoutly  swollen,  < 
the  apex  of  the  spire,  with  about  twenty-fire  strong,  t 
aperture  very  narrow,  curved,  emarginete  posteriorly ;  columella  with 
eight  crowded  transverse  plaits.    Length  '17,  breadth  '13  inch. 

E.  bimaculata  closely  resembles  E.  onyuKftra  (Reeve)  from  Borneo, 
but  it  has  a  less  angular  and  inflated  body  whorl,  and  the  colouration  is 
peculiar.  Three  other  species  are  known  to  inhabit  the  Australian  seas, 
but  they  Lave  little  affinity  with  our  shell. 

Washed  Up.— St.  Vincent's  Gulf  at  Aldinga  and  Merino,  six  ex- 
amples ('Me) ;  at  the  Semaphore,  one  example  (Btdmtll),  on  the  East 
Coast ;  and  at  Surveyor's  Point  on  the  West  Coast,  two  exa.  (fat*). 
Spencer's  Gulf  at  Waoraltie,  one  ex.  (Tab). 

Reeve's  "  Monograph  of  Margiiulla  "  was  concluded  in  January, 
1.886  ;  it  includes  descriptions  and  figures  of  16  species,  which  were  then 
or  sre  now  known  to  be  Australian,  In  a  little  more  than  a  decade  the 
number  has  been  doubled.  At  the  present  time  185  species  at  the 
least  sre  living  chiefly  in  tropical  seas,  but  extending  into  warm  tempe- 
rate regions  in  the  Mediterranean,  California,  S.  Africa,  and  Australasia. 
Of  the  82  species  recorded  for  Australia  five  only  belong  to  the  tropical 
part,  and  the  large  number  of  27  extra-tropical  forms  makes  this  area 
tie  chief  centre  of  habitation  of  the  genus  in  so  far  as  regards  Hie  tempe- 
rate portions  of  the  ocean ;  and  in  tertiary  times  it  would  appear  to  have 
been  the  focus  of  distribution  of  the  genus. 

The  geographical  distribution  of  the  Australian  species  of  the  family 
ICarginellidat  is  shown  by  the  accompanying  table ;  from  which  we  learn 


that  a  majority  of  tha  (padi*  i*  oonflned  to  tha  aoath-aaat  of  Anattolia, 
and  that  two  only  an  at  all  aomawbat  widaly  diataribntad. 


TABLE  SHOWING  THE  DISTRIBUTION  OF  TH1  AU8TBALIAN 
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Tata 
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THB  FOSSIL  MARGINELUD^!  OF  AUSTRALASIA. 


By  Prof.  R.  Tvra,  Assoc.  Liu.  Soc.;  F.Q.S.,  London,  Ac.;  Cor. 

Mem.  Acad.  Sc,  Phil.;  Boy.  Soc.,  Tasmania,  &c. 


The  family  U  not  known  in  rocks  of  older  date  than  the  Eocene. 
The  number  of  fossil  species  given  for  each  genus  in  Woodward's  Mol- 
luscs, I860,  is:  Marginella  and  Hyalina,  SO;  Volvaria,  6;  Erato,  3. 
Doubtlessly  some  additions  have  been  made  since  that  date,  and  the  list 
is  now  increased  by  the  18  species  from  the  Australasian  Tertisrion 
which  are  enumerated  in  this  paper.  The  large  proportion  that  these 
bear  to  the  known  fossil  forms  justifies  the  assertion  made  in  the  last 
paper  that  the  Australian  area  was  the  chief  centre  of  habitation  of  the 
family  in  the  Tertiary  period. 

DESCRIPTION  OF  8PECTES-GENTJS  MABGIKBLLA, 

L  Outer  lip  smooth. 

(1)  Columella  quadriplicate. 

1.    -Marginklla  Aldinoje  (new  species). 

Shell  very  small,  somewhat  fusiformly  orate,  shining ;  spire, 
short,  obtuse ;  wborls  4J,  nuclear  whorls  rounded  smooth,  the 
anterior  two  angulated,  ornamented  with  nodulose  plications  at  the  angle 
and  strong  strite ;  there  are  about  twelve  plications  on  the  last  whorl, 
which  are  evanescent  towards  the  front  and  the  suture ;  aperture  narrow, 
sigmoid  ;  outer  lip  much  thickened  and  reflected,  and  deeply  channelled 
above,  without  denticulations  ;  columella  quadriplicate.  Dimensions — 
Length,  0125  ;  breadth,  01. 

Very  different  from  any  living  form,  but  recalls  the  West  African 
haxpseJ orm.  Harginelbe,  all  of  which  are  more  fusiformly  ovate. 


Locality  and  Hcrieon.— Eoeeno  marls,  Blanche  Point,  Aiding*,  Sooth 
Anatraris,  {Tata)  many  example*. 

2. — MiBSismLLA  Cabbidifosmis  (new  species). 

Shell  email,  rather  solid,  cream-coloured,  shining;  ventricoee- 
sheped  like  a  typical  Cam*,  ornamented  with  plication*  on  the 
■boulder  of  the  whorl,  fourteen  on  the  last  whorl.  Aperture  narrow 
oblong;  outer  lip  straight,  thick,  and  channelled  above;  columella  quadri- 
plicate, the  anterior  two  oblique,  the  other  two  transverse.  Dimensions  : 
-Length,  -18 ;  breadth,  14. 

Differs  markedly  from  M.  Aldingm  in  shape  and  form  of  aperture, 
Ac 

Locality  and  Horiion. — Miocene,  Muddy  Creek,  near  Hamilton, 
Victoria  {Tate,  4  exs). 

S. — ALtBanrBLLA  MrscAnionns  {new  ipecie*). 

Shell  small,  volutiform,  shining  cream-coloured,  and  obscurely 
marked  with  several  narrow  longtitudinal  bands  of  dark  colour. 
Spire  conspicuously  exserted  ;  whorls  regularly  convex,  last  whorl 
gibbons  slightly  angled  over  the  suture,  transversely  striated,  and  in 
some  examples  obscurely  plicated  at  the  angle.  Aperture  wide,  curved 
posteriorly,  and  dilated  anteriorly;  outer  lip  moderately  thickened, 
ivory  white,  smooth,  and  strongly  channelled  above,  not  extending  on  to 
the  penultimate  whorl.  Columella  with  four  strong  plaits.  Dimensions : 
-Length  0-275,  breadth  016 

This  species  is  a  diminutive  M.  mutcaria,  Laink.,  from  which  it 
differs  in  certain  minute  bnt  constant  details. 

In  M.  mutcaria  the  callous  lip  is  proportionately  thicker,  and  ill- 
defined  above,  hot  a  more  particular  difference  is  its  extension  on  to  the 
penultimate  whorl,  thence  spreading  over  the  base  of  the  shell  and  giving 
rite  to  a  flattened  appearance  varicosely  margined  on  the  left  side.  The 
under  aide  of  M.  mutcarioidt*  is  regularly  convex,  and  the  posterior 
angle  of  the  aperture  is  squarish. 

Locality  and  Horiion.— Miocene,  Muddy  Craok,  Victoria,  (Tots) 
■mr/  examples, 

4. — MiBOrNXLLA   HOEDKACBA    (UBW  Species), 

Shell  email,  broadly  ovate ;  spire  short  obtuse ;  last  whorl 
regularly  convex  above,  slightly  depressed  on  the  under  side.  Outer  lip 
verv  tbiA mj  sjHasajly  <*j»«~Ji«ii  there,  inner  edge  smooth;  columella 


with  four  strong  distant  plaits.    Dimensions,--- Length  0.225,   breadth 
0. 175  inch. 

If.  infcms  (Reeve)  makes  some  approach  to  M.  kordeaota,  bat  them 
is  no  recent  species  so  broadly  prate  at  it  The  flatted  underside)  end 
the  thick  lip  give  it  a  striking  character. 

Locality  and  Horiion.  —Miocene  limestones,  upper  part  of  Blanche) 
Point  Cliff,  Aldinga,  South  Australia.    Very  abundant  (Tate). 

5.— MxHonrxLLA  dubia  (Hutton), 
Oat.  Tertiary  Moll,  of  New  Zealand,  1873,  No.  52,  p.  a 

"  Ovato-cylindricel,  spire  short,  smooth ;  outer  lip  slightly  thickened  ; 
axis,  '6  ;  breadth,  '3. 

"  Upper  Eocene.— Broken  River,  Chatham  Islands,  N.Z. "  (Hntton  ) 

6.— Maboinella.  albbsoxns  (Hutton), 
Cat.  Marine  Moll,  of  N.Z.,  1873,  p.  19,  No.  65. 

"Shell  small,  oval,  translucent;  spire   short;    aperture   narrow; 

columella  with  four  plaits,  white.    Length,  '2 ;  breadth,  *1. 

"  Upper    Miocene.   —  Awamoa ;    and    Recent,   New   Zealand  " 

(HuUon). 

IT.  Outer  lip  dentate. 

(1)  Columella  quadriplicate. 

7.— Mabginblla  Wbktwobthi  (Tenison  Woods), 
Proc.  Roy.  Soc.,  Tasmania,  p.  109, 1877. 

" Shell  small,  ovately  oblong,  tumid,  smooth,  shining;  spire  exsvrt 
obtuse  ;  whorls  five,  roundly  angulate  ;  aperture  narrow,  oblong ;  outer 
lip  much  thickened,  deeply  channelled  above,  enamelled  on  the  edge*, 
with  numerous  small  tubercular  teeth  within  the  margin;  columella 
with  four  plaits ;  anterior  aperture  widely  channelled." 

Locality  and  Horizon.  —  Miocene,  Table  Cape,  Tasmania.— 
(Johnston). 

Miocene. — Muddy  Creek,  Victoria  (Tate),  and  R.  Murray  Cliffs 
(Tate). 

Eocene  Marls. — Blanche  Point,  Aldinga,  South  Australia  (Zhtt.) 
Common  in  all  localities. 

H.  Wentwortiu  has  some  resemblance  to  M.  mwscaria,  differing 
from  it  not  only  as  M.  muscarioides  does,  but  in  its  denticulate  lip  and 
moire  lanceolate  form.    But  for  its  shorter  spire  it  might  be  mistaken  for 


U.  ttmnua  of  the  Parte  baiin,  which  ha*  howerer  a  amooth  lip.  The 
■hell  raries  much  in  it*  iile ;  the  dimension*  of  oitreme  form!  from 
Muddy  Oreok  are 

Length    0-84        Breadth    0.16  inch 
«         0-19  «  0-12  The  Aiding*  apeeiment 

are  atouter  0-30  0-18 

8.— HaxamLU  Stbomsh-obmk  (J*.  Wood*), 
loc.  oic,  p.  109. 

"  Shall  email,  aolid,  amooth,  ahiniug,  orate,  narrowed  anteriorly, 
apira  abort  obtuae,  whorla  fonr,  rounded ;  body  whorl  obecurely  longi- 
tudinally plicate  below  the  euture ;  columella  anteriorly  obliquely  aome- 
vnat  eoanely  quadriplicate  ;  aperture  narrow,  cured,  poateriorly 
eniarginate,  outer  lip  conepicuoualy  thickened  and  produced  poatetiorly, 
finely  tubercnlatoly  dentate  within.    Length,  '975 ;    breadth,  '13  men. 

Not  unlike  a  minute  Stromboa  viewed  from  above  owing  to  the  pro- 
duced lip;  it  ia  nearoet  in  form  to  the  W.  Indian  M.  margurtia,  Eiener, 
bat  that  ia  a  aomewbnt  larger  and  more  angular  ahull." — (Teawo* 
FaeA), 

Locality  and  Horiaon.— Miocene,  Table  Oape  (Jckiuton.) 

9. — HiMmLU  miodla  (new  apeciea). 
Shall  minute,  milk-white  amooth, ahining,  conical];  orate;  apirc 
vary  email  obtuae-,  body  whorl  gibbona over the auture and  conatrictedly 
atlaimated  anteriorly ;  outer  lip  produced  poateriorly  slightly  thickene  ; 
and  minutely  denticulated ;  aperture  wide,  curred,  poateriorly  emarginated 
aolumeDa  four-plaited,  plaita  distant.    Length  '11,  breadth  -066  Inch. 

Locality  and  Horiaon.— Miocene-  Muddy  Creek,  Victoria.    (Tote) ; 


V.  wucila  ia  near  in  form  to  the  W.  African  M.  vitrta  (Hinda)  but 
baa  a  mailer  apira  andia  more  attenuated;  it,  moreover,  helonga  to  a 
dUfarent  aection  at  the  genua.    So  much  m  M.  vitrta  diff era  in  form  from 
if.  margutriia,  ao  doee  M.  mieula  differ  from  M.  ttrombiforrnii. 
10.— MiBanraxLi  wxbmh  (new  apeciea). 

Shall  orate  to  aomewhat  poar-ahapod,  attenuated  anteriorly,  amooth 
and  ahining,  «piT8  Tory  ihort;  aperture  oblong,  strongly  arched  posteriorly; 
outer  lip  abghtly  varioetL  edge  thin  aod  inconapicuouely  denticulated ; 
eolumella  quadriplicate.    Length,  \ ;  breadth,  i-inch. 
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Locality  aad  Horiion.— Miocene— Muddy  Creak,  Victoria.  (TaU) 
seven  examples. 

11. — Mabginella  ventbicosa  (Hutton). 

Cat  Tertiary  Moll.,  No.  58,  p.  8. 
Ovato-ventricose :   spire  very  short,  smooth,   outer  lip  thickened, 
strongly  dentate ;  columella  plaited.    Axis,  '66 ;  breadth,  '5. 
Eocene — Broken  River  (Hutton). 

(II.)  Outer  lip  dentate. 

2  Columella  quinque  plicate. 

12. — Mabginella  Wihtebi  (new  species). 

Shell  narrowly  oblong,  smooth  and  shining ;  spire  exserted  subacute, 
aperture  triangular,  moderately  wide  in  front;  outer  lip  white,  rather 
flexuous,  thinly  but  broadly  thickened  and  somewhat  inflected,  with  about 
30  small  obtuse  denticles.  Columella  5-plaited;  the  posterior  one  is 
small  and  absent  in  young  shells.     Length,  £ ;  breadth,  *85  inch. 

The  shape  is  much  that  of  M.  btbalteata  (Rv.),  and  is  narrower  and 
more  acute  than  M.  serrata  (Reeve),  both  of  which  have  quadriplicated 
columellas. 

Locality  and  Horizon.  —Miocene— Muddy  Creek,  Victoria  (TaU) 
many  examples.) 

J  associate  with  this  species  the  name  of  8.  P.  Winter,  Esq.,  of 
Murndal,  on  the  Wannon,  as  a  slight  recognition  of  the  aid  he  has  ren- 
dered to  myself  and  other  investigators  of  the  paleontology  of  the 
Muddy  Creek  beds. 

13. — Marginella  PBOPiirQUA  (new  species). 

Shell  oblong-cylindrical,  solid,  light  horn  coloured,  transrereely 
streaked  with  white,  enamelled ;  aperture  triangular,  with  a  broad 
milk-white  varix  strongly  denticulated  on  the  bevelled  edge  ;  columella 
five-plicate.    Length,  '45  ;  breadth,  a22  inch. 

It  differs  from  the  foregoing  in  its  short  spire  and  more  tumid  body 
whorl.  In  form  it  agrees  with  M.  Philippinarum  (Redfield),  which  is 
quadriplicate. 

Locality  and  Horizon. — Miocene — Muddy  Creek,  Victoria,  many 
examples ;  upper  beds  of  the  River  Murray  Cliffs  (TaU). 

14. — Marginblla  Woodsi  (new  species). 
Shell   solid,   enamelled,    cream-coloured,    ovately   oblong;   spire 
fthort  obtuse ;  whorls   rotundly  angulate  ;  aperture   narrowly  oblong, 
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rounded  posteriorly;  outer  lip  white,  broadly  thickened,  chan- 
nelled ebore,  subeigmoid  and  denticulated  within ;  columella  with  Are 
plaite,  the  posterior  one  ■mall.    Length,  -3 ;  breadth,  -176  to  -3  inch. 

Haa  affinity  with  M.  Wattvorthi  and  Jf.  nuueorwufcw,  being  some- 
what intermediate  in  form,  bat  larger  than  both,  and  it  distinguished 
by  its  abort  spire,  and  S-plicete  columella;  it  u  more  oblong  than  M. 
Wtthoortki,  and  mora   attenuated  anteriorly  than  M.  mtaearioitUi,  and 


Locality  and  Horison.— Miocene— Muddy  Creek,  Victoria.  (Tata) 
many  example* 

Tbis  species  is  dedicated  to  theRer.  J.  E.  Teniaon  Woods,  F.G.S., 
whose  name  is  moat  intimately  aaaociated  with  the  coral  fauna  of  the 
Muddy  Creek  beds. 

II.  Outer  lip  dentate. 
3.  Columella,  aeptemplioate. 

15. — lilsMHNILLA  gXFTZMTUOATA  (new  species.). 

Shell  stoutly  orate,  gibboeely  conrex,  light  horn  colour,  shining ; 
spire  immersed,  outer  lip  broadly  but  thinly  callous,  the  callosity  ex- 
tending all  round  the  aperture,  denticulated  within ;  columella  with 
aeTen  broad  plaits.    Length,'  376  ;  breadth,  *28  inch. 

Locality  and  Horizon. — Miocene — Muddy  Greek,  Victoria.  (Tati) 
4  ex*. 

No  tiring  species  haa  the  form,  rise,  and  columella  plications  of  M, 
teptempBcata ;  it  belongs  to  the  section  Pariictda  of  Schumacher. 

GENUS  VOLVAMA. 

15.— Volvabia  ctcoidss  (.Button). 
Gat.  Foas.  Moll,  of  New  Zealand,  p.  8. 

Orato-pyriform;  smooth;  whorls  f our;  spire  not  asserted,  aperture 
narrow,  outer  lip  inflected  ;  columella  quadriplicate,  Axis,  l'lj  breadth, 
•86. 

Upper  Eocene.— Oamero,  New  Zealand  (Sutton.) 

GENUS  ERATO. 
16.  Ehato  P  OCTOPLIC ata  (  Wood*). 
Bef.  MargindlnoctcpUcata,  Proc.  Roy.  Son.,  Tasmania,  1877,  p.  100. 
"  Shell  solid,   smooth,  shining,  pyriform ;   spire  scarcely  risible, 


of  three  very  small  depressed  whorls ;  body  whorl  distinctly  striated 
with  line!  of  growth;  month  narrow,  aubsigmoid;  columella  with  eight 
plaits,  the  anterior  valid  scarcely  oblique,  the  posterior  four  faintly 
traceable,  outer  lip  much  thickened,  and  very  regularly  dentate  with  13 
raised  linear  teeth ;  at  the  base  of  the  columella  there  is  a  distinct  mix, 
which  proceeding  round  the  posterior  end  of  the  ehell  unite*  with  the 
reflected  lip,  making  that  broadly  marginal.  It  bridge*  over  the  gap 
between  Marginalia  and  Erato  and  Oyprata.  MargateUa  8-pHeata, 
Lam.,  If.  fUtgam  (Qmol.)  and  M.  tvrbtnata  (Sow.)  ahow  an  approach  to 
this  form,  but  they  are  larger  sheila." 

Unacquainted  with  the  special  I  cannot  pronounce  upon  it*  generic 
affinities,  but  from  it*  diagnosis  it  would  appear  to  be  rather  an  Brato 
than  a  Margine&a. 

Horiion  and  Locality.  -  -Miocene  ;  Table  Cape,  Tasmania  ( Jokntta*.) 

17.— Euro  AosraiLii  (new  species). 

Shell  minute,  shining,  horu-colour ;  tringularly  peer-ehaped  ; 
spire  rather  ezaerted  somewhat  acutely  conical ;  whorl  4J, 
body  whorl  marked  with  line*  of  growth,  rotnndately  angled  over  the 
suture,  and  constrictedly  attenuated  in  front;  outer  lip  moderately 
thickened  and  inflected,  inner  margin  denticulated ;  aperture  moderately 
wide,  enlarged  behind  and  narrowing  to  the  front ;  columella  with  four 
slender  oblique  plaits  succeeded  by  denticles.  Length,  0.23  ;  breadth 
0.16  inch. 

B.  Aiutrali*  i*  seemingly  related  to  the  above,  but  separable  by  it* 
exserted  spire,  in  which  character  it  agrees  with  B.  gaUinocea,  Rv.  from 
the  Philippines,  snd  E.  callosa,  (Adams  and  Rv.)  from  the  Chinese  Seas, 
differing  from  them  in  it*  narrower  shape,  and  lea*  inflated  body 
whorl. 

Locality  and  Horizon.— Eocene  marls  at  Blanche  Point,  Aiding* 
South  Australia  (TaU),  fifteen  examples. 

18.— Eeato  mtnob  (new  species). 

Shell  minute,  somewhat  elongately  pyriform,  orange  yellow, 
spire  short  obtuse;  outer  lip  shining  white,  with  a  broad  callous 
expansion  posteriorly,  extending  over  the  penultimate  whorl  snd 
enveloping  the  base  of  the  shell ;  columella  with  five  conspicuous  plait* 
and  denticle*.  Resembles  the  living  B.  Sandidcauu,  (Pease,)  but  the 
aperture  is  not  so  prolonged  posteriorly,  and  the  spire  is  much  shorter 
Dimension*.— Length  015,  breadth  0.1  inch. 


Locality  and  Horlion.— Miocene,  Muddj  Creek,  near  W— ■«—, 
Victori*  (Tate),  4  en. 

Divisions  of  the  geiias  MargintUa  here  beeu  proposed  by  several 
oonchologiets ;  these  are  founded  chiefly  upon  the  character  presented  by 
the  ■pim,  whether  elevated  or  hidden,  whilst  the  outline  of  the  shell  baa 
eervod  for  farther  subdivision  Were  1  to  adopt  the  division*  proposed 
by  the  Mil.  Adams,  I  should  be  necessitated  to  suggest  others  for  the 
reception  of  certain  of  the  fossil  form* ;  not  deeming  this  desirable,  I 
select  more  stable  characters  those  of  the  plication  of  the  columella,  and 
the  eheence  or  presence  of  denticles  on  the  lip,  a*  bases  for  the  arrange- 
ment of  the  species  into  artificial  groups  to  facilitate  reference,  such  aa  la 
set  forth  in  the  following  conspectus. 

CONSPECTUS  OF  THE  SPECIES  OF   FOSSIL  MABGINJUJU*, 

L  Outer  lip  smooth ;  columella  quadriplicate. 

1.  Fasifurmly  ovate,  M.  Aiding*,  Tate. 

2.  Orate  ventriccee,  it.  Glandiform;  Tate. 

3.  Volutif onn,  it.  muteaxioidei,  Tate. 

4.  Broadly  orate,  M.  hordeacia,  Tate. 
8.  Ovato-cylindricel,  if.  dttbia,  Hutton. 
ft.  Oval,  Jf.  otteweiu,  Hutton. 

XL  Outer  lip  dentata. 

A.— Columella  quadriplicate. 

7.  Ovate-oblong,  M.  Wmtoorihi,  T.  Woods. 

8.  Orate,  M.  MrovMfonmt,  T.  Woods. 

9.  Conically-ovate,  Jf.  micula,  Tate. 

10.  Pyriform,  M,  numut,  Tate. 

11.  Ovate-ventricose,  Jf.  ventrUoia,  Hutton. 

B. — Columella  quinque-  plicate. 
13.  Furiformlj  oblong,  M.  Wimttri,  Tate. 

13.  Oblong-cylindrical,  St.  propinqua,  Tate. 

14.  Ovate-oblong,  M.  Wooda,  Tate. 

C.  — Columella  mnltiplioate  {Station  Pimeuia.) 

15.  Columella  7-plioate,  M.  tepUmplicata,  Tate. 

Remarks  on  the  Affinities  of  the  Species— Of  the  fifteen  species 
•unmerited  in  the  foregoing  table,  only  one  is  known  aa  a  living  shell, 
it  is  Jf.  aibaemt,  which  inhabited  the  same  region  in  Miocene  times  aa 
it  does  now.    Three  have  allied  species  among  recent  forma :— 


M .  hordeace*     resembles    if.  t V**>  <*  Singapore. 

if.  muicarioidet      „  if:  mtucarta,  of  S.  E.  Australia. 

if.  stromtdformie    „  if.  marguerita,  of  the  Weet  Indies. 

Then  there  aie  five  species  which  ere  only  distantly  allied  to,  though 
resembling  certain  living  forms,  because  their  essential  points  of  diffe- 
rence are  less  trivial  than  variation  of  shape ;  these  and  their  living 
analogues  are  as  follows  : — 


Fossil  Sracnss. 

Outer  lip  cf  eheU  dentate. 
M.  Wentworthi  is  the  analogue  to 
M.  micula  „  » 

COLUMELLA.  5-PLIOAT*. 

M.  Winteri  is  the  analogue  to 
M.  propinqua  „ 
M.  Woodai 
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Recent  Species. 

Outer  Up  smooth. 
M.  muscaria,  S.E.  Australia. 
M.  vitrea,  W.  Indies. 

COLUMELLA.  4-PLIOATB. 

M.  bibalteata,  W.  Indies. 
1L  Philippinarum,  E.  Indies. 
M.TolutiformislS.£.  Australia. 


Analogous  forms  to  certain  other  of  our  Tertiary  fossils  have  been 
indicated  by  McCoy  and  Duncan  in  the  genera  Voluta  and  Cyprtza,  and 
among  some  of  the  corals  and  echinoderms. 

Our  tertiary  fauna,  so  far  as  it  has  been  critically  studied,  shows  an 
affinity  rather  with  the  recent  fauna  of  the  East  Indian  and  Chinese 
Seas  than  with  that  of  temperate  Australia.  However,  this  phenomenon 
is  not  exhibited  by  the  Marginellidsa,  at  least  only  in  a  very  slight  degree, 
and  their  alliance  is  as  strong  with  the  West  Indian  and  Australian 
faunas.  In  respect  to  the  West  Indian  fauna,  it  may  be  stated  that  it 
possesses  many  points  of  affinity  with  that  of  the  Miocene  of  Europe. 


WHIRLWINDS. 


Br  Otto  Tzpfkl,  CoftEisroHDora  Mskbke. 


[Rend  July  16,  1878.] 


By  whirlwinds  are  understood  local  disturbances  in  the  atmosphere, 
of  limited  diameter,  and  moving  in  a  spirally-ascending  direction,  at  the 
suae  time  shifting  laterally. 

They  are  during  the  summer  months  of  such  frequent  occurrence  in 
Australia  and  elsewhere  that  many  people  do  not  deign  to  take  much 
notice  of  them  unless  their  attention  is  enforced  by  some  specially  de- 
structive whirlwind.  Yet  the  eau*e$  of  these  phenomena  appear  so 
much  enveloped  in  mystery  that  the  careful  observation  and  study  of 
them  may  well  repay  for  the  pains  taken,  as  perhaps  through  these 
phenomena  the  origin  of  the  far  grander  waterspout  and  cyclone  may  be 
elucidated. 

A.  v.  Humboldt  considers  them  as  effects  of  opposing  currents ; 
but  how  currents  moving  in  straight  lines  with  moderate  velocity  can 
produce  spiral  ones  endowed  with  great  swiftness  it  is  hard  to  compre- 
hend, even  leaving  out  of  question  the  fact  that  whirlwinds  only  take 
placeduring  almost  absolute  calms. — (Belt, "  the  Naturalist  in  Nicaragua.") 

Maury,  again,  ascribing  them  also  to  the  meeting  of  currents,  in- 
vokes the  aid  of  electricity,  citing  an  experiment  with  a  metallic  ball,  by 
means  of  which,  when  highly  charged  with  electricity,  a  small  water- 
spout was  raised  ("Geogr.  of  the  Sea").  The  objection  to  lateral  currents 
being  the  cause  having  been  stated,  electricity  as  such  is  equally  doubt- 
ful, it  being  hardly  conceivable,  in  the  absence  of  such  powerful  concen- 
trating agent  as  a  metallic  ball  how  thousands  of  tons  of  water  could  be 
raised  for  hundreds  of  feet  by  any  known  natural  agent.  Besides  this,  it 
seems  that  whirlwinds  occur  as  frequently  as  not  in  nearly  dry  atmos- 
phere, with  little  indication  of  eleotrio  tension  and  6s/ors  any  thunder ' 
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clouds  form.  They  appear  rather  to  act  as  producers  of  the  concentra- 
tion of  electricity  in  the  clouds  than  otherwise,  but  when  taking  place 
under  an  overcharged  cloud  no  doubt  act  as  channels  of  exchange  and 
discharge,  and  in  this  way — two  forces  acting  conjointly — their  effective- 
ness would  be  increased  immensely. 

To  get  a  fair  understanding  of  the  phenomena,  the  following  points 
must  be  considered,  vis. : — 

1.  The  time  of  day  they  take  place. 

2.  The  accompanying  circumstances. 

3.  The  actual  facts  observable — a,  at  the  start;  b,  during  progress); 
«,  at  the  end. 

4.  The  mechanical  agencies,  by  means  of  which  the  observed  facta 
can  be  explained. 

In  no  instance  can  I  remember  ever  to  have  witnessed  a  real  whirl- 
wind either  much  before  10  a.m.  or  after  4  p.m. ;  the  period  of  maximum 
frequency  being  between  noon  and  3  p.m.,  thus  limiting  their  occur- 
rence to  the  hours  of  maximum  daily  temperature.  By  this  observa- 
tion it  is  not  implied  that  they  cannot  occur  at  some  other  time 
(for  I  have  noticed  often  small  momentary  whirling  gusts  at  other 
times,  when  obstructions  of  peculiar  form  offered  themselves  to  the 
winds),  but  that  their  normal  occurrence  falls  within  the  periods 
named. 

The  weather  at  the  time  is  distinguished  by  calm,  intercepted  by 
short,  fitful  blasts  of  wind  from  every  point  of  the  compass  irregularly, 
and  considerable  warmth.  If  a  hot  wind  is  prevalent  at  the  time, 
whirlwinds  invariably  occur  in  a  temporary  lull.  In  respect  of  siae 
they  range  from  a  few  inches  in  height  and  diameter,  over  an  ash- 
heap  or  in  large  fireplaces,  to  lateral  dimensions  of  several  hundreds 
of  feet,  and  vertically  to  several  thousands  of  feet  in  elevation. 

The  producing  causes  may  be  found  in  the  sudden  temporary  escape 
of  overheated  air,  when  in  unstable  equilibrium,  through  a  resisting 
medium,  viz.,  a  stratum  of  denser,  colder,  rapidly-moving  current  above. 
By  this  escape  a  partial  vacuum  being  formed,  the  gravitation  of  the  sur- 
rounding still  air  will  assist  in  forcing  the  lower  strata  directly  under  the 
vent,  powerfully  up  and  towards  the  same,  by  which  means  the  increased 
force  of  the  whirling  current  can  be  easily  accounted  for. 

The  effect  of  the  upper  polar  current  upon  the  ascending  heated  air  par- 
ticles is  very  great,  because  there  is  a  mechanical  law,  according  to  which 
a  fluid  or  gas  in  rapid  motion  acts  to  some  extent  like  a  solid  in  pie- 
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noting  otbar  fluids  at  rest  or  only  moving  slowly  from  entering  or 
mi»iag  witheecb  other.  As  far  t»  fluidi  are  concerned  this  ia  illus- 
trated in  a  grand  scale  by  the  oceanic  currents,  and  by  the  ease  a  sharp 
abeam  of  gas  or  vapour  can  be  ejected  to  aome  diatance  through  aorne 
other  without  mixing.  Claiming  the  same  property  for  the  upper 
aerial  current*  (which  must  acquire  a  considerable  momentum,  being  en- 
tirely unimpeded  in  their  course,  and  therefore  offer  a  great  resistance 
by  their  inertia  to  any  intrusion),  they  will  act  as  a  barrier  to  the  as- 
cending particles  of  heated  bit,  infringing  upon  the  swift  cool  current  at 
right  angles  or  nearly  so,  and  thus  are  arretted  in  their  course  and 
detained,  as  illustrated  in  Plate  3,  fig.  1.  Air  being  a  bad  conductor  of 
heat  the  warm  particle!  will  be  very  alow  in  parting  with  it,  especially 
to  others  in  rapid  motion,  and  therefore  long  retain  their  buoyancy.  A 
certain  tension,  a  pressure  exerted  by  them  upon  the  barriers  would 
therefore  result  and  increase  continually,  though  in  a  alow  ratio 
Gradually  the  atmosphere  would  grow  hotter,  the  upward  pressure 
stronger,  the  area  of  the  calm  extended,  and  the  upper  current  forced 
upward  in  the  places  of  maximum  pressure,  as  shown  in  fig.  2,  plate  3. 

In  the  meantime  the  air  becomes  more  and  more  oppresses,  and  to 
some  extent  charged  with  moisture.  The  heat  becomes  viiiblc,  the  whole 
lower  strata  of  the  atmosphere  seem  quivering,  undulating,  strangely  dis- 
torting distant  objects.  The  combat  of  the  forces  is  approach- 
ing its  climax ;  but  pressure  being  very  unequal  over  any  extent 
of  area  on  account  of  the  difference  of  the  heat-radiating  capacities  of  the 
soil,  at  the  points  of  maximum  pressure  a  small  volume  of  hot  air  forces 
itself  into  the  swift  current,  and  instantly  is  swept  along.  This  event  ia 
noted — above,  probably  by  the  formation  of  a  thin  streamer  of  cloud  by 
the  condensation  of  aqueous  vapour ;  below,  by  a  slight  puff  of  wind  in 
the  direction  of  the  seat  of  the  momentary  disturbance,  and  therefore 
in  different  directions  at  different  localities. 

When  the  sun  has  reached  an  altitude  of  45" —60°  the  time  has  ar- 
rived for  decisive  measures — the  rupture  and  overpowering  of  the  upper 
current  and  the  escape  of  the  imprisoned  air.  The  equilibrium  is  at  last 
attained ;  the  overheated  air  suddenly  forces  its  way  at  some  point 
through  the  rapid  upper  current  by  means  of  a  sufficiently  large  vent, 
but  keeps  its  exit  open  for  a  short  time  only ;  then  it  is  closed  again  by 
the  onward  pressure.  From  all  aides  the  confined  air  streams  up  into 
the  gap  or  towards  it,  but  being  formed  in  a  moving  medium,  it  is  car- 
ried along  with  it  bodily,  according  to  the  same  law  that  prevented  its 
entrance,  vis.,  it*  viscosity  when  in  motion.    (See  fig.  S). 
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By  this  forward  motion  the  direction  of  the  air  particles,  at  first 
pendicularly  upwards  towards  the  point  of  raptor©,  attains  obliquity 
before  gaining  entrance  de  facto,  while  those  that  started  at  the 
become  still  more  slanting  in  their  course,  having  to  hurry  forward  at 
increased  rate,  but  impinging  upon  those  coming  from  the  sides  and  the 
opposite  direction,  are  forced  out  of  it,  their  motion  thus  becoming  aide- 
ways,  forward,  and  upward—**.,  spiral.  These  in  front  are  forced  aside 
by  their  adhesion  and  the  forward  pressure  of  the  up-rushing  current!  and 
the  inertia  of  the  comparatively  unaffected  volume  of  the  adjacent  air. 
In  this  manner  the  spiral  motion  is  obtained. 

The  upward  force  of  the  ascending  current  is  further  augmented 
(and,  derivatively,  the  lateral  motion)  by  the  downward  pressure  of  the 
superincumbent  strata  of  the  air,  by  forcing  the  lower  into  the  (funnel- 
like)  vortex,  which  latter  assumes  the  functions  of  a  partial  vacuum. 
The  commotion  produced  in  the  vortex  gradually  affecting  the  adjacent 
mass  of  air,  the  spirally-ascending  current  assumes  naturally  in  progree 
•ion  the  form  of  a  deeeending  inverted  cone— observed  at  times  in  the 
case  of  waterspouts,  etc. — which  finally  reaches  the  surface  of  the  earth, 
there  exerting  the  maximum  of  force  because  here  the  weight  (gravitation) 
of  the  atmosphere,  etc.,  is  greatest,  and  reaches  the  earth  at  a  point  from 
which  the  action  rapidly  extends  on  all  sides.     The  spiral  motion  ie 
strongest  near  the  circumference,  while  at  the  centre  of  the  current — the 
whirlwind — it  is  directly  upwards,  but  in  a  more  or  less  oblique  direction, 
on  account  of  the  forward  motion  of  the  whole  and  the  friction  with  the 
surrounding  air. 

Generally  the  gyrations  of  the  whirlwind  cease  as  suddenly  as  the/ 
begin — first  in  the  centre,  then  at  the  circumference.  A  dust  column, 
seen  at  a  distance,  appears  invariably  to  break  off  at  some  distance  above 
the  ground,  the  objects  comprising  the  lower  part  rapidly  descending, 
while  those  in  the  upper  portion  seem  slowly  to  float  upwards,  con- 
spicuous articles  of  small  weight  being  often  carried  to  considerable  dis- 
tances ;  the  light  dust  preserves  its  columnar  form  sometimes  for  a 
quarter  of  an  hour  or  more  without  apparently  changing  its  place* 

In  conclusion,  the  following  is  a  short  resume  of  what  is  intended 
to  be  shown  in  the  foregoing,  vis : — 

1.  Whirlwinds  are  upward  currents  of  heated  air,  endowed  with 
•  spiral  motion  at  the  circumference,  progressive  motion  and  small 
diamete?  **  proportion  to  their  height. 
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2.  They  only  occur  during  the  warmest  part  of  the  year  and 
day,  and  in  calm  weather. 

8.  They  are  due  to  the  unstable  equilibrium  of  the  air,  the  hot 
lower  portion  acquiring  a  high  state  of  tension  by  being  unable  to 
rise  according  to  the  laws  of  heat,  being  prevented  by  some  rapidly 
moving  current  of  cold  air. 

4.  They  are  produced  by  the  hot  air  obtaining  exit  through  a 
narrow  vent  forced  through  the  upper  current 

6.  Their  locomotion  is  produced  by  the  vent  and  its  cross  air 
current  being  carried  along  with  the  cold  current. 

6.  Their  spiral  motion  is  produced  by  the  shifting  of  the  centre  of 
attraction  (the  vortex)  of  the  hot  air  particles  and  their  infringement 
upon  each  other,  and  the  unaffected  volume  of  the  adjacent  air,  assisted 
by  friction.  In  fact  they  are  produced  by  the  same  causes,  only  inversely, 
as  the  rotating  motions  of  fluids  escaping  through  a  narrow  vent  below 
them. 

7.  They  are  terminated  by  the  closing  of  the  vent  by  the  onward 
pressure  of  the  cold  current. 

8.  The  retention  of  light  articles  in  the  upper  regions  (even, 
perhaps,  their  ascension)  may  be  greatly  facilitated  by  electricity. 

9.  Stable  equilibrium  is  produced  by  the  escape  of  the  over- 
heated air,  and  its  replacement  by  cold  air  derived  from  the  upper 
current  or  the  S.W.  surface  wind. 


I  FOSSIL  CORALS  FBOM  ALDIHGA. 


By  the  Est.  J.  X.  Tbhiboh-Woods,  F.L.S.,  F.G.S.,  At,  Hon. 
Hunt.  Adelaide  Phil.  Society. 

[Read  September  17, 1678,] 

Some  corals  collected  by  Profcisor  Tate  have  been  sent  to  me  for 
examination,  and  though  labouring  under  considerable  diead vantage*  for 
the  taak  of  their  description  I  have  accepted  it  with  much  pleasure ;  not 
only  because  thete  organisms  posses*  more  than  an  ordinary  interest  for 
me,  hut  also  because  tbey  form  very  good  tests,  perhaps  better  than  any 
others  ot  the  age  and  relations  of  the  beds.  From  the  beginning,  the 
corals  of  our  Australian  Tertiary  formations  bare  received  more  atten- 
tion than  any  other  fossils  from  the  same  beds.  There  are  few  indeed 
from  Victoria  or  Tasmania  that  have  not  been  described.  There  ia, 
therefore,  a  well-established  ground  to  go  upon.  I  have  alu  recently 
published  in  the  Proceedings  of  the  Linnean  Society  of  New  South 
Wale*  for  1877  (toI.  2,  p.  392)  a  list  of  the  extra-tropical  corals  of  Aus- 
tralia. This  enable*  us  to  compare  any  new  tertiary  corals,  or  the  corals 
of  any  new  bed*  with  the  known  fauna,  so  ss  at  once  to  make  Tory 
reliable  deductions ;  and  thus  the  relations  are,  in  a  manner,  of  cither 
fossils  or  formations  immediately  made  known  to  us.  The  coral*  from 
the  Aldinga  beds  possess  a  more  than  usual  importance.  Very  little  haa 
been  made  known  of  the  fossils,  and  that  little  excite*  our  interest  is  a 
high  degree.  Professor  Tate  has  made  known  the  existence  in  its  strata 
of  fossil  Belenaatet  and  Salenia  and  the  other  organisms  are  sufficiently 
different  from  those  of  such  well-known  formation*  as  Mount  Gambler, 
the  Hurray,  and  the  Muddy  Greek  to  make  us  wish  for  more  infor- 
mation. The  examination  of  the  coral*  now  to  be  described 
has  not  disappointed  my  anticipation*.  The  forms  are  for  the 
most  part  new,   and  alio  for  the  most  part  *o  connected  with  what 
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been  been   already  described,  that  they  an  eeen   to  belong    to 

gnat  group.  I  shall  reserve  for  the  end  of  the  paper  each  remarks 
on  the  species  as  may  throw  light  upon  their  affinities.  I  will  merely 
observe  now  that  the  most  of  the  specimens  wen  either  broken  or  in 
such  a  hard  matrix  that  a  full  and  satisfactory  examination  is  what  I 
could  not  obtain  in  every  case.  The  matrix  and  the  preservation  shows 
a  remarkable  difference  from  the  corals  of  the  various  strata  of  Victoria 
or  Tasmania.  There  the  corals  were  well  preserved,  but  in  a  very  brittle 
and  soft  matrix,  so  that  unless  they  wen  very  carefully  handled  they 
wen  irrevocably  destroyed.  A  peculiar  glased  appearance,  which  is 
Yery  common  in  the  fossils  of  Victoria  and  Tasmania,  is  not  seen  in 
these;  nor  do  they  seem  to  be  stained  with  ferruginous  oxides  to  the 
same  extent.  I  mention  this  because  in  Victoria  and  Tasmania  the 
peculiar  characters  referred  to  seem  to  be  due  in  part  to  the  intercala- 
tion of  volcanic  rocks  with  the  formation.  It  would  be  worth  while  to 
enquire  whether  such  influences  had  begun  when  these,  perhaps  the 
oldest  members  of  the  series,  were  deposited. 

Before  I  begin  the  description  of  the  species  it  may  be  as  well  to 
take  a  glance  at  what  has  been  hitherto  done  in  our  Tertiary  fossil  corals, 
so  that  the  references  may  help  those  who  wish  to  follow  up  the 
subject. 

In  1864  Professor  Duncan  described  some  fossil  corals  sent  by  me  to 
him.  The  descriptions  and  figures  appeand  in  the  Annals  of  Natural 
History  for  September  of  the  same  year. 

In  1886,  the  same  experienced  author  described  in  the  Annals  for 
September,  p.  182,  some  other  corals. 

In  1870,  he  also  described  in  the  Journal  of  the  Geological  Society, 
p.  285,  a  number  of  new  species  sent  home  from  the  Victorian  Geological 
Survey,  and  at  the  same  time  gave  a  complete  review  of  all  our  tertiary 
species,  stating  their  relations  and  the  evidence  they  afforded  of  our 


In  1876,  he  further  described  in  the  same  Journal,  vol.  81,  p.  678, 
some  Tasmanian  fossil  corals,  and  again  in  1876  other  species  from  the 
same  tertiary  beds  in  vol.  82,  p.  841. 

In  1876  I  described  two  species  of  fossil  corals  from  Table  Cape, 
Tasmania,  in  the  Proceedings  of  the  Royal  Society,  Tasmania,  p.  115. 

In  1877,  in  the  Proceedings  of  the  Royal  Society  of  N.  S.  Wales,  p. 
188, 1  figured  and  described  some  new  species  of  corals,  and  also  ex- 
tended the  observations  of  Prof.  Duncan  on  his  and  my  Caryopkyllia  viola 
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«*,  which  I  removed  into  the  genu*  Zkttoegtimu. 
In  this  paper  I  alio  gave  a  lilt  of  all  the  Australian  Tertiary  specie*, 
but  from  which  list  was  inadvertently  omitted  Sphmotrockxtcmarciat**, 
Antillia  lent,  Duncan,  and  PlacotrocMu  tUgtmt,  nobis. 

MADEPOBABIA  APOEOSA. 

FaMTXI  TuftBINOLIBfi. OBOUF  TbOCHOCYATIIAOM. 

Qxiru*  Deltocyatmus,  if.  Edw.  and  Haime  (1848). 

Ddfoeyatktu,  M.  Edw.  and  Haime,  1648.  CoraUwn  ainiple  conical 
free,  no  trace  of  adherence ;  colics  nearly  circular  and  iballow  ;  m/mmUo, 
ending  in  a  rounded  multipartite  surface  ;  tepla  straight,  large  ezaert  and 
granular,  and  the  higher  order*  generally  well  developed ;  p ali,  highly 
developed,  unequal,  penultimate  largest  and  turned  toward*  ante- 
penultimate to  al  to  form  chevron*  or  delta*  ;  coitae,  highly  developed 
distinct  to  the  baas,  with  many  granulation*. 

Deltocyathui  ilalicw  (Edw.  (f  Haimt),  waa  formerly  the  only 
specie*  of  thi*  coral  known.  Messrs.  Edw.  and  H.  separated  it  from 
Sttpltatmphyllia  in  which  genus  it  had  been  placed  by  Michelin 
(Iconograpftis  tooptytoloyique,  Decrip.  of  polyp,  fossil  of  France,  &c., 
1841-1847,  p.  32,  pi.  8,  fig.  3,  a  young  specimen).  But  SUphanophyllia  has 
porous  walls,  and  therefore  is  veryfar  removed  from  the  family  in  which  the 
species  ha*  to  be  included.  It  must,  however,  be  remarked  that  then 
are  certain  pits  in  the  intercostal  spaces,  which  look  very  much  like  pore*. 
M.  Edward*  and  Haime  describe  it  thus  :—  CoraUum,  a  short  com; 
coattt  unequal,  formed  of  a  series  of  very  regular  globule* ;  columella  com- 
posed of  three  bundles  of  stems  disposed  in  series ;  four  complete  cycle* ; 
septa  Tory  little  exsert,  thick  on  the  outside ;  pali  very  unequal,  thick. 
Professor  Duncan  is  of  opinion  that  the  specimens  found  by  Mr.  de  Four' 
tales  in  the  Caribbean  Sea  did  not  differ  much  from  the  Miocene 
fossil*  of  Europe,  or  these  again  from  those  found  at  Cape  Otway.  At 
least  he  says  that  the  difference*  are  not  greater  than  are  to  be  found 
between  external  divergencies  in  the  fo**il  forms.  The  specimen*  from 
Aiding*  differ  very  much,  first  of  all  in  the  sire.  They  are  longer  than 
any  of  the  dimensions  given.  They  differ  again  in  the  shape.  Soma  an 
perfectly  hemispherical,  some  are  truncated  cones,  and  some  bell-shaped. 
Bat  I  cannot  doubt  that  I  am  dealing  with  a  very  closely  allied  specie*. 
In  on*  important  point  it  seem*  to  me  to  differ,  and  that  is  that  there  is 
no  columella.    The  septaall  unite  in  the  centre  by  numerous  proc  a****, 
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sad  what  seem  to  be  lobes  of  the  columella  are  in  reality  the  pali  of  the 
primaries,  which  meet  in  the  centre.  The  same  thing  occurs  in  what  I 
call  DtUocyathu*  viola,  and  I  must  reserve  my  remarks  on  the  subject 
for  another  occasion.  I  shall  therefore  name  the  species  and  describe  it 
aa  follows : — 

DsLTocYATHtra  Almnoinbis,  n.  sp.,  pi.  1,  fig.  1 . 

Corallvm,  hemispherical,  or  in  the  form  of  a  truncated  com,  or  bell- 
shaped,  that  is  to  my,  hemispherical,  with  a  very  thick  cylindrical  base 
like  a  pedicel,  no  trace  of  attachment.  Costa*  very  distinct  and  pro- 
minent, with  numerous  small  rounded  granules,  in  four  cycles  correspond- 
ing to  the  septa  and  continuous  with  them ;  primaries  and  secondaries 
equal  and  distinct  to  the  base,  where  they  suddenly  thicken ;  tertiaries 
thinning  out  towards  the  base,  and  joining  the  third  and  fourth  orders  at 
about  three-fourths  from  margin,  and  then  making  one  continuous  rib ; 
all  Tory  closely  covered  with  numerous  small  rounded  granules.  Inter- 
costal spaces  about  equal  in  width  to  costs)  and  having  numerous  rounded 
pita  or  pores  in  equi-distant  series.  Colics,  circular,  either  flat  or  a  little 
convex,  from  a  cauliflower-like  mass  in  the  centre  arising  from  the  pali. 
Sepia  in  six  systems  of  four  cycles,  which  are  not  exsert,  of  equal  thick- 
ness, very  granular,  with  finely  zigsag  margins,  and  continuous  with  the 
costae ;  primaries  straight,  free  to  the  centre,  where  they  join  rounded 
cauliflower-like  pali ;  secondaries  also  straight  and  free  until  about  two- 
thirds  from  the  centre,  where  they  are  joined  by  the  tertiaries  and  become 
much  thicker,  and  here  a  kind  of  paliform  excrescence  projects.  The 
higher  orders  unite  with  the  tertiaries  about  a  third  from  the  margin. 
Dimensions — Alt.  of  the  largest  specimens  7,  diam.  8}  millimetres. 

The  sides  of  the  septa  in  a  section  are  seen  to  be  very  regularly, 
closely,  and  prominently  granular.  A  section  at  the  centre  shows  that 
all  the  septa  are  united  by  small  processes.  When  the  calicular  surface 
is  ground  flat,  the  primaries  and  secondaries  are  seen  to  unite  in  the 
centre,  and  the  pali  (?)  are  then  seen  to  be  represented  by  a  very  slight 
thickening,  nothing  in  proportion  to  the  foliated  appearance  of  the  sur- 
face. The  junction  is  not  apparent  on  the  natural  surface,  but  the  ter- 
tiaries seem  to  send  out  a  transverse  thickened  process  to  meet  the  fourth 
and  fifth  orders  on  each  side.  It  is  by  a  process  of  this  kind  that  all 
the  septa  are  joined  for  they  do  not  in  reality  curve  towards  each 
other. 

Dsltoctathus  Tatzanus,  n.  sp.,  pi.  2,  fig.  5. 

Coralbm,  very  small  discoid,  flat,  thick  in  proportion  to  diameter, 
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base  concave,  and  vary  slightly  entailer  than  calice.  Goitat,  very  pro- 
minent, continuous  with  sept*,  not  quite  so  wide  as  intercostal  apace*, 
smooth,  acute,  persistent  to  the  centre  of  base.  Epithiea,  Done.  Ca/iet, 
circular,  totsa,  very  shallow,  scarcely  depressed  in  the  centre.  Syttem*, 
mi.  Cgela.toixi.  Sep ta,  uot  exseit,  or  only  slightly.  Pott,  apparently 
before  secondaries,  a  chevron-like  dm  with  the  ends  directed  to warda 
tertiary  septa.  In  the  specimens  the  surface  ie  worn,  and  the  pali  are 
indistinguishable  from  the  septa,  and  it  thus  appears  as  if  the  tertiaxiea 
united  with  the  secondaries  about  a  third  from  centre.  There  are  aJao 
tubercles  in  the  centre  which  aeem  like  pali  of  primaries.  Wall,  thin, 
bending  outwards  to  meet  coeta.  Dimensions — Alt.,  1} ;  diam.  S 
millim. 

Only  two  specimens,  both  worn,  and  one  a  little  broken  ;  the 
latter  the  only  one  in  which  the  pali  could  be  fairly  made  out.  Better 
specimens  may  however  show  that  some  of  my  conclusions  are  subject  to 
modification.  It  is  closely  allied  to  the  living  D.  rotatforvii*,  nobis,  but 
in  that  species  the  costae  do  not  correspond  with  the  septa.  I  have  great 
pleasure  in  dedicating  this  species  to  my  friend  Prof.  Tate,  whose  tual 
and  industry  in  the  cause  of  geology  need  no  encomium  from  me.  It 
should  be  noted  that  the  concavity  of  the  bale  is  not  seen  except  in  the 
longer  specimen,  the  other  being  convex.  In  the  young  stages  of 
Diltacj/athu*  italicus  the  base  is  often  rounded,  and  in  form  like  'Trocho- 
cgathtu  mtridioitalii,  Duncan  ;  but  in  all  other  respects  the  species  aeem 
to  be  different. 

Dsltooyathub  alatus,  n.  ap.,  pi.  2,  fig.  4. 

I  am  doubtful  whether  to  regard  this  fossil  as  only  a  variety  of  D. 
eiaitu*,  Duncan.  It  comes  from  the  Hurray  cliffs  where  the  latter  is 
not  found.  Its  peculiarities  areas  follows.  The  septa  are  much  mora 
spinous  in  their  granules,  and  they  are  not  so  exsert  but  often  deeply 
lobed.  That  is  to  say  the  kind  of  lobate  teeth  and  crest  at  the  edge  of 
the  primaries  and  secondaries  are  distinctly  divided  and  stand  out 
separately.  The  pali  are  very  solid  and  distinct.  Then  is  no  columella, 
but  the  septa  and  pali  unite  in  the  centre.  The  two  prolongation*  of 
costeo  at  each  aide  of  the  coral  in  D.  tnctsoi  become  flattened  and  spread 
out  into  aliform  appendages  in  this  coral.  Not,  however,  in  all  cases. 
There  are  specimen*  which  approximate  closely  to  D.  iiteitut,  and  there 
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costae  are  finer,  more  numerous,  tod  closer  thaocau  be  easily  expressed 
m  a  small  abed  drawing.  On  the  whole  I  should  not  bo  disposed  to 
regard  the  species  mi  distinct ;  but  the  variation  is  very  important, 
"Tying  in  amount  in  different  specimens.  It  will  be  teen  that  aliform 
appendage*  are  therefore  not  of  each  sparine  importance  aa  they  have 
been  thought  to  bo. 

With  regard  to  the  genua,  I  muat  observe  that  I  do  not  think  the 
mere  deltiform  pali  a  sufficient  generic  distinction  from  Trockoq/athut. 
Bat  all  those  sporiee  which  I  have  classified  aa  Deltotyatiuu  nave  really 
do  columella.  The  pali  are  united  to  the  septa  and  meet  in  the  middle 
giving  rise  to  a  rather  compact  tissue  in  which  the  component  aspta  are 
generally  distinguishable  in  this  species,  but  not  in  D.  viola.  Host  of 
the  «pecies  may  be  said  to  represent  Troduxyathu*  in  Australia.  I  think 
if  it  be  added  to  Bctlocyatkut  that  there  is  no  columella,  there  will  be 
no  necessity  for  creating  anew  genua.  It  must  be  acknowledged  that 
the  divisions  aa  they  at  present  stand  are  not  satisfactory.  If  it  were 
clearly  stated  that  there  ia  no  columella  because  the  visceral  cavity  ia 
empty  at  in  Dumopkyllnn,  or  that  the  septa  and  pali  meet  in  the  centre, 
m  in  CoHocyathut,  there  would  be  no  ambiguity.  At  present  both  are 
described  aa  having  no  columella. 

The  fossil  at  present  referred  to  ia  common  in  the  Murray  River 
cuffs,  four  ttrilei  south  of  Morgan.    Dimensions,  about  the  same  aa  D. 

It  is  remarkable  that  though  V.  txriuu  is  vary  common  at  Muddy 
Creek,  I  have  never  seen  a  specimen  with  any  form  of  base  except  two 
small  basal  prolongation*,  though  this  form  is  the  exception  at  the  Murray 
Bed*.    The  deeply  lobed  septa  are  rarely  teen  in  the  Muddy   Creek 


Hie  next  specie*  i*  a  Trochocyaihtts,  at  which  we  have  already  two 
fossils  described  and  two  doubtfully  from  New  Zealand,  In  this  genu* 
the  fossil*  extend  from  the  present  day  to  the  Lisa. 

TfiOOHOCYATHna   HBTMB000STATC8,  U.  Sp.,  pi.  2,  fig.  1. 

Coralium  short,  broadly  wedge-sbeped,  with  a  very  conspicuous 
0T*1.  slightly  convex,  radiately  ribbed,  basilar  scar,  which  has  a  neat, 
•omswhat  prominent,  clearly  defined  margin ;  baae  proportioned  to  calice 
ss  fire  to  eight.  Cowans,  elliptical,  shallow  ends  of  major  axi*  slightly  lower 
than  those  minor.  Cotton,  distinct,  granular,  with  fine  granules,  and  dis- 
posed in  four  cycles,  but  in  a  very  singular  and  exceptional  manner. 
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Those  corresponding  to  the  fourth  and  fifth  ardor*  of  equal  width,  sad 
continuous  from  margin  to  haw.  First,  second,  sad  third  orders  broader 
and  uioreexsert  at  the  summit,  but  thinning  out  rapidly  to  a  fine  point, 
sod  terminating  at  about  a  fourth  from  the  base,  except  the  primaries  at  the 
ends  of  the  major  axis  which  are  continuous  to  the  base.  Stpta,  exsert 
proportionately  to  the  orders  in  six  systems  of  four  cycles.  Primaries 
somewhat  high,  rounded,  narrow,  or  not  projecting  much  into  the  fossa. 
Secondaries  apparently  only  half  their  height,  but  all  are  broken  in  the 
only  specimen  I  hare  seen.  Third  order  a  little  thinner,  bat  apparently 
as  high.  Fourth  and  fifth  orders  nearly  as  thick  at  the  margin,  but  only 
very  slightly  projecting  into  the  fossa  as  a  thin  edge ;  all  highly  granular 
tod  continuous  with  the  costae.  Granules  disposed  in  ridges  at  the  edge 
of  the  primaries.  Pali  small,  stylif  orm  processes  before  all  the  cycles 
except  the  last  Columella  uncertain,  as  it  was  partly  covered  with  hard 
matrix,  which  could  not  be  removed  without  destroying  the  septa. 
Dimensions-  -  Alt.  4,  major  axis  4J,  S). 

Fault  Oouiakidm. 
In  the  third  principal  group  of  the  Madrtporaria  aporaia  we  have 
the  family  of  the  Ocu&nida,  that  is  to  say,  branched  corals  with  lateral 
buds  with  a  great  deal  of  very  compact  ivory  like  tissue  We  hare  two 
species  of  this  family  in  the  collection — one  with  alternate  calicos  and  a 
peculiar  structure  which  affords  evidence  of  importance,  as  I  shall  notice 
presently.     It  belongs  to  the  genus 

Aifpimim.u — {Edward*  and  Hauru). 
which  is  erected  for  dendroid  corals  with  alternate  buds.  The  coBnan- 
chyma  is  highly  developed,  especially  at  the  base.  The  costae  are  only 
faintly  marked.  The  columella  is  rudimentary,  or  absent,  and  then  are 
no  pali.  The  septa  are  few,  entire,  and  not  exsert.  There  are  two 
species  living — one  in  Australia  and  the  other  in  the  Mediterranean. 
One  has  been  found  fossil  in  our  tertiary  rocks.  This  is  A.  vterudtm* 
(Duncan),  a  very  abnormal  form. 

Amphihxlia  striata,  n.  sp.,  pi.  1,  fig.  4. 
OoraBum  of  irregular,  short,  cylindrical  branches ;  calicos  circular, 
scattered,  the  lower  ones  sunken,  the  terminal  ones  very  much  exsert,  all 
alternate,  Tory  deep  and  narrowing  towards  the  base.  No  columella,  bat 
SUing  up  from  below  in  en  open  kind  of  spongy  tissue  arising  from  the 
coalescence  of  the  septa.  In  the  terminal  calicos  the  septa  are  exsert 
and  salient,  in  the  lower  ones   they  are   quite  inconspicuous,  in  six 
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syetsnst  of  three  cycles,  which  at*  unequal  according  to  the  orders,  a 
fittla  think  bat  conspicuously  awollan  and  rounded  at  the  extra-mural 
part  The  coatae  are  conspicuous  on  the  edge  of  the  young  calicos,  but 
the  whole  corallum  ii  covered  with  a  thick  compact  outer  layer  ot 
sheathing  tiaane,  which  ia  eoTorad  with  fine  anastomosing  groove*.  On 
one  branch  these  grooves  form  eirolea  like  tattooing  ;  underneath  thia 
the  coatee  aeem  to  be  tott  oontinnone,  and  each  ia  covered  with  a  linear 
atrial  of  mull  granules.  In  moat  of  the  broken  fragment!  the  outer 
■heath  can  be  seen  plainly. 

Thia  epeciee  comes  very  near  A.  vmutte,  S.  and  H.,  bat  the  peculiar 
stristiona  on  the  outer  aheath,  and  the  coatae  distinguishes  it  sufficiently. 
Some  of  the  calicea  fill  up  from  below  by  a  Mod  of  spongy  tiaaue  which 
reaahs  apparently  from  a  union  of  the  eepta ;  others  are  quite  empty  to 
the  baas  to  which  the  cilice  narrowe  in  a  coned  line,  the  point  being 
only  asperated  by  a  very  thin  wall  from  the  carved  upper  portion  of  the 
alternate  calico  below.  This  ia  a  variation  in  the  structure  which  affeeta 
Prof.  Duncan's  reasons  for  transferring  AmpMAalia  to  the  Turtunolida). 
It  ia  not  confined  to  the  young  branches,  but  ia  seen  in  the  oldest 
portions  of  the  coratlum  and  in  calicea  adjoining  one  another. 
AwjwjwnTja  Zicsac,  n.sp.,  pi.  2,  fig.  3. 
In  the  species  which  I  am  about  to  daaeribe  there  are  peculiarities 
which  I  think  should  place  it  almost  in  a  genua  apart,  There  ia  an  aaii 
into  which  the  calicea  are  sunk,  and  then  outside  this,  but  separated  by 
hollow  spaces,  there  is  an  outer  sheath  of  some  thickness.  These  hollow 
■paces  aeem  to  hare  no  communication  with  the  visceral  cavities.  It 
seems  like  an  outer  covering  of  dermic  tissue,  which  was  secreted  over 
the  basal  structure  while  the  lower  cells  were  alive,  leaving  large 
apertures  for  them.  As  far  aa  can  be  seen  also,  the  septa  are  represented 
only  by  merely  raised  rounded  lines  on  the  upper  part  of  the  cnlioe,  and 
though  they  are  never  conspicuous  in  the  genus,  yet  here  they  oan 
scarcely  be  seen  except  at  the  bottom  of  the  visceral  chamber  where  they 
are  confluent    The  following  ia  the  diagnosis : — 

Oorailum  in  xigaac  branches  of  various  thickness,  the  longer  or  pro- 
oabty  basilar  ones  having  an  outer  sheath  with  interstices,  which  do 
not  communicate  with  the  viaoeral  cavities.  Oalixi  at  every  angle,  pro- 
jecting, alternate,  numerous,  and  at  equal  abort  distances.  Sepia  only 
salient  at  the  bottom  of  the  calicos,  and  represented  by  rounded  lines  at 
As  upper  part,  Kid  not  visible  at  all  at  the  margin,  in  three  oyelea ; 
tat  two  Brat  equal,  and  continent  at  the  base,  but  no  calioe  was  preserved 
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entire,  and  it  could  not  be  said  whether  the  third  order  was  present  in 
all  the  systems  or  not  Coetae,  none  visible ;  but  the  surface  is  covered  with 
fine  grooves  which  divide  it  into  small  polygonal  spaces  on  which  there 
are  faint  granulations,  but  the  whole  structure  is  so  much  worn  that 
this  appearance  is  exceedingly  difficult  to  make  out.  Dimensions  : — 
Length  of  the  branches  from  '25  to  '37  ;  diameter,  from  *3}  to  "7 ; 
distance  between  the  calices  on  the  same  aide  8  millimeters. 

Family  Astbjeid.s— Gkouf  TRocHO&MiLiAO&a. 

Genus  Oonobmilia  (Duncan),  1865. 

In  the  descriptions  of  new  corals  from  Australia,  published  by  Prof. 
Duncan  in  the  "Annals  of  Natural  History  for  1865,"  (p.  182),  a  new 
genus  was  erected  for  simple  pedicellate  corals  with  a  twisted  laminated 
columella  and  scanty  endotheca.  This  was  ConosmiUa.  I  have  given  a 
synopsis  of  the  genus  in  the  "  Proceedings  of  the  Royal  Society  of  N. 
S.  Wales  "  for  last  year.  I  think  the  general  character  of  these  fossils 
may  become  the  type  of  a  family,  as  there  are  other  anomalous  genera 
to  be  noticed  presently.  In  the  collection  there  is  one  species  of  what 
I  believe  to  be  this  genus ;  but  it  is  a  deformed  specimen,  and  therefore 
any  attempt  to  determine  the  details  would  be  hazardous.  I  shall  merely 
give  it  a  name  and  some  of  its  leading  features,  and  leave  the  rest  until 
better  specimens  are  found. 

OONOSHILIA  CONTORT  A,  n.  sp.,  pL  1,  fig.  3. 

Corallum,  very  much  twisted  and  distorted,  but  normally  a  very 
elongated  one,  cylindrical  or  slightly  elliptical.  Costae,  broad,  flat,  or  in 
places  acute,  smooth  or  indistinctly  vermiculate,  corresponding  with 
septa,  Epitheca,  thin,  smooth,  somewhat  shining,  in  concentric  folds 
occasionally.  Septa,  not  granular,  not  ezsert,  but  projecting  in  rounded 
edges  more  or  less  according  to  the  orders.  Systems,  six.  Cycles,  four. 
Fossa,  rather  deep.  Columella  1  Endotheca,  scanty.  Long.  20  lat. 
of  calice,  8.    One  specimen  with  doubtful  fragments  of  two  others. 

In  the  new  species  I  am  about  to  describe  we  have  Conosmilia  with- 
out a  columella,  but  with  pali.  In  every  other  respect  it  resembles  the 
above-named  genus  of  fossils,  which  Professor  Duncan  was  the  first  to 
describe.  The  absence  of  a  columella  or  the  presence  of  pali  has  always 
been  regarded  as  of  generic  importance  in  the  present  classification.  I 
therefore  propose  a  new  genus  for  these  corals,  which  I  shall  name  Cy<*" 
thosmilia.    There  is  considerable  analogy  between  this  genus  and  Cone- 
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tymttm*  <rf  the  Trochosmiliacew.  Tbey  may  be  regarded  as  OonoamilM 
with  pali  and  without  a  columella,  or  Oonocyatnee  with  endotheca  and 
without  11m  peculiar  cydocostal  arrangement  which  ia  so  thoroughly 
lWJw**saa*i  in  it*  character. 

Oyathowdli*  (now  genua). 

Simple  pedicellate  coral*  with  endotheca  and  peJi.    No  columella. 
Ctaxhobjclia  latioostata  n.  ap.,  pi.  l,fig.  S. 

ChraBum  small,  curved,  slightly  oompreand  in  the  direction  of  the 
Carre,  tapering  toward*  the  pedicel,  which  ii  very  small  and  oodcbtb, 
*■—""!!  a  creat  at  the  outer  edge  of  the  curve,  which  i*  composed  of 
irregular  projections.  Gixta,  idmple,  broad,  raised,  rounded,  separated  by 
very  narrow  groove*  (which  correspond  with  the  tertiary  septa,  while  the 
coeteu  correapoDd  with  the  primaries  and  secondaries),  terminating  in 
regular  angular  points  at  the  edge  of  the  calico,  giving  it  a  coronate 
appearance.  Epitktca,  iiouspicuoua  in  concentric  folds  o(  irregular  width, 
and  undulating  over  the  costs.  Calict,  broadly  elliptical.  Foua,  shall inr, 
ia  fact  only  the  slightest  depression  ia  perceptible.  Byttemi;  aix,  with 
three  cycles.  Septa,  not  ezsert,  granular,  primaries  and  secondaries  equal, 
thick,  wedge-shaped ;  tertiaries  thin,  small,  inconspicuous.  Pali,  before 
primaries  and  secondaries  only,  thinner  than  septa,  alightly  extort,  prim- 
aries only  half  the  size  of  secondaries.  Endotheca  filling  up  space  between 
pali,  septa,  and  fossa,  and  rather  numerous  ;  stages  very  rare  between 
septa,  except  at  the  base.  WaU,  thin,  dotted  with  deep  pita,  or  pain  of 
pores,  on  opposite  sides  of  the  septa.  These  are  not  visible  except  in 
worn  specimens  where  the  epitheca  is  absent ;  otherwise  it  coven  them. 
JDuneiuum* — AIL  6  to  11,  major  axis  2$  to  5,  minor  2  to  4. 

Aldinga,  about  a  dozen  specimens,  but  very  few  complete.  In  all 
the  larger  one*  the  broken  ends  of  the  septa  are  very  distinctly  seen  to 
be  composed  of  two  thick  lamina  pressed  together.  In  these  specimens 
also  the  intercostal  space  ia  flat,  wide,  and  shallow.  The  centre  corres- 
ponds to  the  tertiary  septa,  and  has  pores  on  each  side  which  are  distinct, 
regular,  and  apparently  deep.  There  ware  fragments  of  coral*  collected 
which,  if  perfect,  would  hare  been  twice  the  dimensions  given. 

CyaTHOSMTLIA  1  T2SO1C0HTATA.  D.  Bp.,    pi.   2.,  fig.  S. 

I  give  this  name  to  a  single  specimen  of  a  conical  corallum  with  a 
rather  broad,  blunt,  cylindrical  pedicel,  which  is  granular,  and  does  not 
seem  to  hare  bean  adherent     Ootta  corresponding  with  septa,  granular 
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abort,  vermiculete  below,  equal  in  tise  and  separated  by  father  brood, 
flat  intercostal  spaces.  Bptohtca  pellicular,  smooth,  shining.  Sept*  very 
much  thickened  at  calioular  margin  exsert,  closely  and  thickly  granular. 
Systems  six,  cycles  four,  the  fourth  rudimentary,  though  itB  correspond- 
ing septa  do  not  differ  from  the  others.  Primaries  very  thick;  second- 
aries smaller  ;  tertiaries  rather  thick,  but  not  reaching  more  than  half 
way  to  the  centre.  Pali  high,  broad,  and  granular ;  probably  before  all 
except  the  last;  yet  this  is  uncertain,  as  the  coral  is  broken.  Columella? 
Catie*  broadly  elliptical,  not  deep.  Dimensions— alt.  5,  maj.  diam.  6, 
min.  4J.  One  broken  specimen,  in  which  the  endotheca  could  not  be 
well  made  out ;  but  its  general  habit  and  appearance  induces  me  to  refer 
it  to  the  Attreida  rather  than  IrochocyatAus,  to  which  genus  it  would 
belong  if  there  were  no  transverse  interseptal  dissepiments. 

The  next  fossil  in  the  collection  has  remarkable  affinities  and  rela- 
tions. It  is  a  OonosrmUa  without  an  epitheca  and  simple  granular  coetsa, 
but  with  a  very  remarkable  columella,  which  terminates  in  two  con- 
spicuous round  tubercles.  This  distinction  is  of  generic  value,  and  I 
propose  a  new  genua  for  its  reception.  In  reference  to  the  peculiar 
columella,  I  shall  designate  it  by  the  name  of  BtityUa. 

Bestylia.  (new  genus). 

Simple  corals,  without  epitheca,  and  a  bistylif  orm  columella. 

There  are  two  divisions  in  the  Trochosmiliacesa — (1)  without  any 
epitheca;  (2)  with  epitheca.  This  genus  belongs  to  the  first,  and  is 
associated  with  LophommUa,  ParamniUa,  Caslosmilia,  having,  like  all 
these,  scanty  endotheca.  The  first-named,  however,  has  a  lamellar 
columella,  the  second  a  spongy  one,  and  the  third  none.  All  three  are 
upper  mesosoic  fossils,  with  one  living  Oadotniha.  AxottmUa  is  one  of 
the  Trochosmfliacets,  with  a  stylif  orm  columella,  but  it  baa  a  distinct 
epithi 


Bibtilia  adherens,  n.  sp.,  pL  1,  fig.  5. 

OoraUum  small,  more  or  less  contorted,  nearly  always  adhering  by  a 
large  portion  of  its  side,  cylindrical,  suddenly  contracting  to  a  point. 
Codm  small,  rounded,  granular,  continuous,  corresponding  with  septa, 
and  alternating  in  site  with  them,  broader  than  intercostal  spaces,  which 
have  numerous  concentric  folds,  probably  the  former  margins  of  the 
ooraDunL  (Mice  circular,  generally  a  little  contracted  or  bending  in. 
tystsau,  six.  Oycies,  three.  Aeete  slightly  exsert ;  rather  thick,  grano- 
lar,  primariealaigest,  secondaries  a  trifle  smaller,  tertiaries  half  the  sise, 
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edge*)  rounded  or  rendered  emuou  by  the  granule*.  Aim,  moderately 
deep.  GokmtOa,  two  small  rounded  tubercle*.  Duncnsjons— Alt 
(ram  4  to  8  ;  diain.,  2$  to  3  millim.  Six  specimens,  the  molt  of  which 
had  on  one  ride  a  calcareous  oast  of  the  ihell  to  wUeh  they  adhered, 
which  mi  a  small  bivalve  apparently. 

Family  AsTisma. — Qbocf  OudooobaoU. 
This  divition  ie  distinguished  by  the  budding  whioh  is  lateral,  and 
which  remain*  always  with  its  individual!  more  or  leta  tree  forming 
tufts,  bnt  never  giving  riaa  to  a  massive  corallum.  The  first  genu  is 
dadocora,  containing  slenderly  branching  ramoae  corals,  and  which 
according  to  rfotoaanr  Verrill  la  closely  related  In  it*  polypi  to  the 
AMramgiaetm.  The  comllites  in  this  genua  are  cylindrical,  very  long, 
•net,  and  free  laterally.  They  have  an  incomplete  ipiAtca,  which 
often  unites  one  individual  to  another.  The  canoes  are  circular  and 
shallow.  OoUrmeUa  papillary.  There  are  six  unequal  systems  all 
exaert,  rounded,  and  finely  toothed  at  their  edges.  PaH  before  all  the 
•ante-  except  the  but,  Waii  compact,  moderately  thick,  and  furnished 
with  simple  costa,  which  are  granular,  hispid,  and  straight. 

The  fossil  figured  is  an  interesting  specimen  of  the  genua,  one  not  far 
removed  from  the  well-known  Cladoeara  eetpitoia  (Gualtiari),  which  is 
common  in  the  mediterranean  Sea.  Unfortunately  the  specimen  is  worn 
and  broken  so  that  the  details  cannot  be  made  out  satisfactorily.  There 
are  no  perfect  calicos,  and  the  branches  are  a  good  deal  waterwom.  I 
have  very  little  doubt,  however,  that  the  species  is  new.    It  is  thus 

Olasoooba  cohtobtius,  n.  ap.,  pi,  1,  fig.  8. 
CWoffum,  a  very  compact  tuft  of  corallitea  of  different  dimensions 
taming  around  one  another.  Branch**  irregular,  cylindrical,  conical,  or 
of  equal  thickness  throughout,  occurring  at  short  distances  and  twisting 
round  to  coalesce  with  others  and  form  a  thick,  matted,  atony  mass. 
Sjkiktsa  not  visible.  Cotta  numerous,  narrow,  angular  at  the  edgea, 
granular  and  straight.  Septa  not  easily  made  out,  but  apparently  three 
thin  cycles,  some  uniting  or  bending  towards  the  others,  and  all 
apparently  meeting  the  pali  in  the  centre.  Wall  rather  thick.  JJmfotJaon 
somewhat  abundant,  and,  as  well  as  I  can  judge,  rather  more  abundant 
than  ia  usual  in  the  genus.  Dunensum* — Alt  36,  diam.  of  largest 
branches,  6;  of  the  smaller  ones,  from  2,  2j  and  3  mil.  Tho fossil  appear* 
to  me  to  be  very  distinct  from  all  existing  or  fossil  species.  In  the  bent 
and  twisted  form  of  the  branches  it  may  come  nearest  to  C.  sfsffavis 
(Edw.  *  H). 
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Family  Abtbaidjb— Geovf  Abtbjbao&k. 

A  very  interesting,  but  very  imperfect  fossil  form  of  PUtiastrcea,  is 

amongst  the  collection.    The  genus  belongs  to  the  Astrcsact*  or  corals 

which  have  a  massive  structure,  the  individuals  being  intimately  united, 

but  multiplying   by   budding.    The   main   distinguishing  feature  of 

PUsuutrcta  is  the  possession  of  conspicuous  pali,  which,  indeed,  separatee 

the  genus  clearly  from  every  other  species  in  the  group.    There  are  at 

most  only  eight  species  known,  two  of  which  are  Australian,  and  one 

fbssiL    Three  belong  to  the  Pacific.    In  the  species  under  consideration 

I  am  unable  to  speak  very  positively  as  to  its  character  as  the  fragment 

is  small  and  very  much  worn,  in  fact  there  is  not  a  single  perfect  calice 

in  the  specimen.    It  has  a  very  strong   resemblance   to  Plesiastnza 

Urvillei  in  this  that  the  calices  are  of  equal  size,  and  often  oblong,  in 

which  respects  it  differs  from  P.  Peronii,  the  form  common  on  our 

coasts.    Owing  to  the  very  complete  details  given  by  Messrs.  Edwards 

and  Haime  in  their  diagnosis  of  the  internal  structure  of  P.  UrviUei, 

which  is  living  at  King  George's  Sound,  I  am  able  to  say  that  the  fossil 

is  new. 

Fuesiastraa  St.  Ydtgenti,  n.  sp. 

OoraUum  flat.  Calices  very  slightly  salient,  very  close,  but  with, 
distinct  borders,  circular  or  compressed.  Coda,  continuous  with  the 
septa,  and  projecting  so  as  to  unite  at  times  with  the  contiguous  ones  of 
the  next  calice,  prominent  above  the  margin.  Systems,  six ;  Cycles, 
four ;  but  the  forth  absent  from  some  systems;  primaries,  secondaries, 
and  tertiaries  nearly  equal,  aud  extending  to  the  pali,  which  are  so  worn 
that  it  would  be  hazardous  to  attempt  details,  except  that  they  seem 
large.  The  edges  of  the  septa  seem  to  be  dentate,  much  in  the  way  that 
is  figured  in  the  "  Annals  des  Sciences  Nat.,"  (vol.  x.,  plate  0,  fig  2a), 
and  the  columella  appears  to  be  a  few  papillae.  In  a  vertical  section  the 
exothecal  traverses  are  seen  to  be  abundant,  horizontal,  and  at  irregular 
distances,  but  there  are  about  20  in  10  millimetres.  The  endotheoal 
traverses  are  extremely  irregular,  thinner,  sloping  upwards  at  every 
ingle,  aud  giving  rise  to  a  cellular  tissue.  In  both  these  particulars  it 
differs  remarkably  from  P.  Urvillei.  Diameter  of  calices,  3  rarely  4 
millim. 

Note.— This  coral  which  was  first  brought  to  my  notice  by  my  pupil, 
Mr.  Stirling  Smeaton,  occurs  in  large  hemispherical,  or  flattish  rounded 
masses ;  an  imperfect  lump  measures  seven  inches  in  diameter,  and  from 
two  to  three  inches  in  thickness*  Locality— Halletf  s  Cove,  St  Yin- 
OtQ^i  Gulf  (R.  Tata). 
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Summary.— He  general  fades  of  these  interesting  corals  is  that  of 
the  Australian  tertiary  beds,  as  far  as  we  are  acquainted  with  them. 
Hone  of  the  species  are  however  known.    Some  of  the  genera  have 
been  found  in  other  beds.    These  are— D*lt*cyatk%u,  Trockocyathui, 
Ampkihelia,  and,  doubtfully,  GonotmiUa.    Our  Deltocyathns,  as  already 
observed,  ia  closely  allied  to,  if  not  identical  with,  D.  itatieu*.    That 
specSee  is  common  in  the  Cape  Otway  beds  in  Victoria,  and  is  Bring  in 
the  West  Indian  Seas.    It  will  require  a  careful  comparison  to  deter- 
mine if  our  fossil  is  the  same.    It  is  very   abundant   apparently  at 
Aiding*.    We  hare  two  species  of  TrochocyatMts  already  described. 
Both    are  very  distinct  from  the  Aiding*  species,   which   is  much 
smaller,  and  has  a  well-marked  basilar   scar.    We  have   one   of  the 
species  living  in  the  Port  Jackson.    Professor  Duncan  thinks  that  the 
genus  can  hardly  be  separated  from  Ddtooyathtu ;  but  if  my  remarks  on 
the  absence  of  a  true  columella  are  found  to  hold  good  for  all  the 
species,  the  distinction  is  a  justifiable  one.  2).  Tateanu*  comes  near  to  an 
exiatmg  form.    The  flattened  character  may,  however,  vary,  as  we  see 
that  in  the  case  of  D.  Aiding*****  these  are  features  which  vary  much 
at  different  ages  and  for  different  individuals.    In  AmphikeUa  striata 
and  A.  ziaac  we  have  two  forms  of  Oculinufo,  which  are  of  great  inte- 
rest. They  are  both  closely  related  to  our  existing  Australian  A.  ventuta, 
but  are  very  different  from  our  tertiary  fossil  form,  A,  incrustons,  which 
I  Tenture  to  suggest  would  perhaps  have  been  better  placed  in  a  genus 
by  itself.    Both  the  Aldinga  fossils  in  their   structure   throw  a  re- 
markable light  upon  the  mode  of  growth  of  these  corals.    We  see  not 
only  that  the  calices  fill  up  from  below  in  some  instances,  but  not  at  all 
in  others,  a  circumstance  clearly  dependent  upon  the  exigencies  of  the 
animal,  or  perhaps  upon  its  size.    This  gives  us  a  glimpse  of  the  very 
artificial  manner  in  which  our  great  divisions  of  the  Madrepararia  are 
classified,  and  makes  us  fear  that  as  the  habits  and  economy  of  the 
yrriwiala  and  their  stony  dwellings  are  studied  the  whole  arrangement 
will  have  to  be  remodelled.    AmpMheha  did  not,  as  far  as  we  know, 
make  its  appearance  until  the  tertiary  period.    The  Oculinidat  generally 
are  entirely  a  recent  family,  extending  to  the  Mesozoic  rocks,  but  only 
four  genera  are  found  in  them,  and  only  two  below  the  chalk.    The  only 
fossil  species  of  Ampkihelia  known  are  those  from  Australia. 

I  have  already  observed  the  position  that  the  new  genera  of  TrocAo* 
mmHaeetz  take  in  the  classification.  They  are  a  series  of  simple  corals 
with  scanty  endotheca,  in  which  respect  they  are  related  to  Upper  Meso- 
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zoic  farms  rather  then  to  toy  other.    Bat  oar  Australian  corals 
group  in  themselves,  with  really  no  very  strong  affinities  with  any 
hitherto  described.    None  of  those  here  pali;  some  have  an  epitheca, 
and  others  are  destitute  of  it,  hat  the  fossils  amongst  our  Australian 
group  which  have  any  of  these  features  are  sore  to  differ  in  every  other 
respect  in  a  remarkable  degree  from  them.    It  is,  as  I  have  already  re- 
marked, this  natural  extension  that  we  might  expect  to  which  our 
systems  of  classification  will  have  to  submit,  as  our  knowledge  of  the 
variation  of  the  plan  of  nature  becomes  wider.    It  is  on  this  account  that 
we  cannot  form  any  conclusions,  or  at  least  any  safe  conclusions,  as  to  the 
age  of  our  beds  from  paleontologioal  considerations  alone.    The  resem- 
blances to  the  fossils  of  tertiary  ages  in  the  northern  hemisphere  are  few 
and  of  a  trifling  kind,  while  the  differences  are  very  numerous  and  wide. 
We  are  baffled  by  the  difficulty  of  comparing  things  which  have  little  or 
nothing  in  common.    But  while  this  is  true,  we  may  institute  comparisons 
upon  paleontologioal  grounds  alone  between  our  various  Australian  deposits. 
Thus,  this  group  of  TrocAosmiUacxz  shows  us  that  the  Aldinga  formation 
has  fossils  which  intimately  connect  it  with  the  Australian  group  of  ter- 
tiary rocks.     No  species  can  be  identified  with  those  already  described, 
though  one,  Conotm&ia  coniorto,  maybe  only  a  variety.    tycAhotrmtta  is  a 
kindred  genus  with  pali.    Bittylia  is  a  little  more  divergent,  for  it  has 
distinct  costs  like  PoratrmUa,  but  with  a  bistyliform  columella. 

Plmadraa  is  entirely  a  recent  form,  and  we  may  say  Australian  as 
well,  for  the  species  described  which  are  not  Australian  are  either  from 
the  Pacific  or  Indian  ocean.  There  is  one  fossil  species  known  in  the 
Belgian  miocene.  The  fossil  species  here  described  is  very  close  to  our 
living  form,  now  common  on  the  same  parts  of  the  coast 

Though  no  existing  species  has  been  yet  found,  and  though  the 
genera  even  are,  as  far  as  we  know,  for  the  most  part  extinct,  yet  I 
think  we  are  justified  in  calling  the  coral  fauna  an  Australian  Tertiary 
one — the  forms  of  life  approximate  to  a  Mesozoic  character,  in  my 
opinion,  though  I  form  it  upon  slight  grounds,  and  I  should  say  that  we 
have  one  of  our  oldest  tertiary  fauna  represented.  The  corals  are  par- 
tially such  as  would  grow  in  a  deep  sea  at  the  present  time,  but  Gladocora 
Pleiiastrtxa  are  merely  literal  species,  and  probably  also  Amphihdia. 
There  are  no  reef-building  forms  amongst  them,  for  though  the  three 
last  named  are  branched  corals,  yet  they  never  grow  to  any  size  beyond 
insignificant  tufts.  They  do  not  evidence  a  climate  different  from  the 
present  climate  of  South  Australia,  that  is  if  the  animals  were  subject 
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to  each  condition*  of  life  ai  kindred  animals  would  be  now  j  but  I  think 
we  should  be  cautious  in  forming  an y  poeitm  conclusions  on  this  subject, 
u  the  meet  of  the  aaimali  ere  so  different  from  any  we  know.  Besides, 
each  species  is  subject  to  itt  own  condition  of  life.  Thus,  I  have  found 
lately  that  a  MUlepor*  coral  exists  extensively  on  the  extreme  South  of 
New  Zethad.  Thii  U  the  only  epeciee  known  to  me  outside  the  tropin. 
If  the  epeciee  were  found  fossil,  we  should  certainly  say  that  it  gar* 
evidence  in  favour  of  a  warm  climate.  Cumulative  evidence  from  the 
whole  forms  of  life  are  the  only  safe  grounds  on  which  cHmatical  oon- 
m  can  be  formed. 


EXPLANATION  OF  PLATK3. 
Fun  I 
Fig.  1.    JkUoeyaihui  AUUngantu,  *,  coral,  b.  calioe,  both  much 


Fig.  2.  CyatkotmMa  laMcostata,  a.  coral,  b.  calice,  much  enlarged,  o. 
section  slightly  enlarged  to  show  the  double  septa. 
Fig.  8.  Coaotmilia  contorta,  net  sise. 
Fig.  4,  AmpkQulia  ttriata,  net  sise. 

Fig.  6.  Bitfylia  adherent,  a.  coral,  b.  calioe,  both  anlarged. 
Fig.  6.  dadocora  eonlorttiit,  net.  size. 

Puts  II. 

Fig.  1.  Troohoej/aOut  Atttroeottahu,  a.  coral,  b.,  end  view  of  calioe 
shewing  primary  costn ;  both  much  enlarged. 

Fig.  2.  AmpteAelia  new,  a.  branch,  b.,  another  partly  ground 
down  to  show  secondary  layer  of  dermic  tissue. 

Fig.  3.  Cyathotmiiia  ttnuitottata,  a.  coral,  b.  section. 

Fig.  4.  DeftoejroiAiu  aiatut,  a.  calice,  b.  coral. 

Fig.   H.    DtlUegatKtu    Tattamu,  a.   calice,  b.  base,   both    ranch 
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NOTES  ON  THE  CORRELATION  OF  THE  CORAL-BEAJRING 
STRATA  OF  SOUTH  AUSTRALIA,  WITH  A  LIST  OF 
FOSSIL  CORALS  OCCURRING  IN  THE  COLONY. 


By  Prof.  Ralph  Tat*,  Assoc,  linn.  Soc,  F.GJ3.,  6c 


[Read  September  17, 1878.] 


The  Tertiary  Corals  of  Australia  have  been  perseveringly  and 
critically  studied  by  Dr.  Duncan  and  the  Rev.  J.  E.  Tenison  Woods, 
and  to  them  alone  are  we  indebted  for  our  knowledge  of  the  no  less  than 
42  species  which  are  recorded  by  the  latter  author  ("  On  Some  Austra- 
lian Tertiary  Corals ;"  Trans.  Royal  Society  of  New  South  Wales,  1878) 
as  constituting  the  coral  fauna  of  Australian  Tertiary  times. 

All  the  species  hitherto  known  are  derived  from  the  Miocene  (or 
Eocene)  rocks  of  Western  and  Southern  Victoria  and  Tasmania ;  not  one 
being  known  from  the  equivalent  strata  in  South  Australia.    In  Dr. 
Duncan's  paper  some  species  are  stated  to  have  come   from  Mount 
Gambier;  but  Mr.  Woods,  who  collected  and  forwarded  the  specimens, 
states  that  this  was  not  the  case,  but  that  they  were  from  the  Tertiary 
beds  of  Muddy  Creek,    in   Western  Victoria.    Dr.  Duncan   regards, 
moreover,  South  Australia  as  comprising  the  whole  of  that  geographical 
division  of  the  Continent  of  which  Victoria  forms  a  part ;  and  conse- 
quently many  of  the  Victorian  corals  have  had  incorrectly  given  to  them 
a  South  Australian  habitat. 

In  the  foregoing  paper  twelve  species  new  to  science  are  established, 
all  of  which  are  from  this  province.  These  additions  to  the  Tertiary 
coral  fauna  of  Australia  bring  up  the  total  to  fifty-four.  As  other  species 
occur  with  us,  I  thought  this  an  opportune  occasion  to  lay  before  you  the 
results  of  my  determinations  in  the  form  of  a  catalogue,  and  also  to 
submit  a  summary  of  my  observations  on  the  geological  strata  from 
which  the  corals  have  been  obtained. 

Our  tertiary  strata,  though  very  f ossiferous  are  not  generally  in 
that  state  conducive  to  the  preservation  of  their  organic  contents.    Casts 


c*coir*Jaarenc*rai»mtheliree*tow*  and  c*Wf aroua  sanilsto—  id  Urn 
Ehw  Murray  cliffs,  at  Mount  Gambler,  at  Adelaide,  and  elsewhere. 
But  certain  bods  forming  part  of  the  sea  cliffs  of  Aiding*  Bay,  St. 
Vincent's  Golf,  and  at  a  few  very  circumscribed  spots  on  tha  Biter 
Murrey,  contain  corals  as  well  aa  other  forma  of  life  in  a  good  atata  of 
presar  ration.  Prom  these  I  have  gathered  21  species,  7  from  the  Mnnaj 
cliffs  and  14  from  the  Aiding*  aeries  of  beda. 

Tha  pslsslontological  differences  between  the  highly  fossllf  erous 
portion  of  the  Murray  beda  and  that  of  tha  Aiding*  rocks,  ao  strongly 
marked  in  thn  case  of  the  corals,  has  for  soma  time  past  bean  regarded 
by  me  aa  indicative  of  a  difference  of  age,  tha  older  aariea  being  the 
latter ;  and  not  due  to  difference  of  habitat.  I  do  not  intend  on  this 
occasion  to  substantiate  this  statement,  but  will  content  myself  by 
pointing  oat  the  relative  positions  of  our  coral  bearing  strata. 

A  generalized  section  of  the  strata  of  the  River  Murray  cliffs  is  aa 

1. — Lacustrine  (P)  sand  and  marls.     No  fossils,  exceeding  60  feet 


3,  Upper  Marina  Series ;  shelly  limestones  (false  bedded)  and  oyster 
beds,  with  occasional  argillaceous  and  sandy  bands.  Bich  in 
gasteropoda  and  corals.    About  60  feet  thick. 

3.  Middle  Marine  Series ;  usually  a  yellow  caloiferotu  sandstone ; 
40-45  feet  thick.  Rich  in  echinodarma,  brachiopods,  pectens,  and 
poryaoa. 

4.  Lower  Marine  Series. — Ferruginous  sandstones   and   nolyioan 

limestones.  Rich  in  echinoderms  and  brachiopods,  but  for 
the  moat  part  of  different  species  to  those  in  the  upper  beds. 
The  Upper  Marine  Series  is  the  direct  equivalent  to  the  Muddy  Creek 
beds,  which  are  variously  referred  by  the  Victorian  geologists  to  the 
Upper  Eocene,  Oligocene,  and  Lower  Miocene,  and  which  Mr.  Selwyn 
(Quart.  Joura  GeoL  Soc ,  vol.  xvi,  p.  147, 1660)  considers  to  be  the 
oldest  tertiary  deposita  in  Victoria. 

The  Aiding*  section  admita  of  di  vision  into— 

1.  Lacustrine  (P)  rJavs.     No  fossils ;  48  feet 

2.  Upper  Series. — Ossiferous  sandstones  and  impure  limestones, 

with  oyster  banks  ;  22  feet. 

3.  Lower  Series,  rarasisting  of  beds  of  *  most  diversified  character — 

days,  limestone*)  and  sands  rapidly  replacing  one  another  in 
horizontal  and  vertical  extension ;  not  leas  than  80  feet. 
Corals  occur  in  the  clays  and  limestones. 
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Sections  after  this  character  appear  in  a  length  at  coast-line  of  abort 
90  miles,  extending  from  Hallett'e  Cove  on  the  north  to  the  south  aid* 
of  Aiding*  Bay.  The  upper  Aiding*  saris*  I  place  on  the  same  horizon 
at  the  upper  series  of  the  Murray  cliffs ;  and  the  lower  Aldinga  beds  I 
regard  as  equivalent  in  part  to  the  middle  and  lower  Murray  series, 
but  on  the  whole  inferior  to  them.  The  coral  bed  at  Hallett'i  Cove  is 
probably  coterminous  with  the  upper  series  of  the  Aldinga  section. 

The  following  list  includes  all  known  South  Australian  corals,  cor- 
rected in  accordance  with  the  Rev.  J.  E.  Tenieon  Woods's  Paper  "  On 
Some  Australian  Tertiary  Coralo"  (Trans.  Boy.  Soc,  N.S.W.,  1878) :— 

Lower  Aldihga  Skbtbb, 
l.TTOchocysthushaterococUtnsCT.  Woodt).  Clays  at  Blanche  Point 

2.  Deltocyathus  Tateanua  (T.  Woods)  a  «  a 

8.  "  Aldingeturis  (T.  Woodt)  "  "  u 

4.  Cyathoewilia  latitcostata  (T.  Woodt)  a  a  u 

6.  "  tenuicostata  (T.  Wood*)  a  *  * 

6.  Biatylia  Adherens  (T.  Woodt)  "  "  " 

7.  OonoamUia  contorts  (T.  Woodt)  "  "  *' 

8.  FlabeUum  distinctnm  {Ed.  and  Home)  «  «  « 

also  in  limestone  at  Port  Vincent,  Torke's  Peninsula.  It  is 
fossil  at  Cape  Otway,  Victoria,  and  la  living  in  the  Bed  and 
and  Japan  Seas,  and  off  the  north-east  coast  of  Australia. 

9.  Amphihelia  striata  (T.  Woodt).    limestone  bands  in  clays  at 

Blanche  Point,  Aldinga  Bay. 

10.  "  zic-zac  (T.  Woodt).    Glauconitio  limestones,  north 
of  Blanche  Point. 

11.  Oladxora  contortilis  (T.    Woodt).    Calciferons  sandstones,  in 

which  the  fossils  are  silicined,  south  side  of  the  mouth  of 
the  River  Onkaparinga. 

Ufpbr  Aldinga  Sbbibs. 

12.  Pleriutraa  St.  Vmcenti  (T.  Woodt).     In  a  conglomerate  bed, 

HaUett'a  Core,  St  Vincent's  Gulf,  13  miles  south  Iron 
Adelaide. 

13.  Plesiaatnea  sp.,  Hslletfs  Cove. 

14.  Conotrochua  typus  (Ssjuwua  t),  lUUett's  Oove. 


SUBTERRANEAN  DRAINAGE  IN  THE  INTERIOR. 

By  T.  E.  Rawliwbon,  C.E. 
Communicated  by  0.  Todd,  C.M.O.  -  [Road  September  17, 1878.] 

[Abridged,] 

The  author  atates  tlio  object  of  his  Paper  to  be  to  enquire  into  the 
cause  of  the  disappearance  of  the  vast  bodies  of  river  inter  which  collect 
on  the  inner  watershed  of  the  bordering  coast  ranges  of  Australia,  and 
considers  this  can  only  be  accounted  for  by  their  absorption  into  porous 
beds  of  sand,  grave],  &c.,  under  the  tertiaries  occupying  the  interior 
basin  of  the  Continent 

To  facilitate  such  enquiry,  tbe  author  suggests  that  the  Philosophical 
Society  should  collect  geological  data  supplied  by  the  sinking  of  wella 
and  dams  in  various  parte  of  the  country.  He  then  notes  the  following; 
facts:— 

The  Hurray  River,  before  receiving  the  Ovens,  flows  with  a  volume 
of  2,660}  cubic  feet  per  minute.  The  Ovens  River  contributes  696J 
cubic  feet  per  minute,  but  with  this  addition  the  volume  of  the  water  of 
the  River  Murray,  below  the  junction  with  the  Ovens,  is  only  2,9TS 
cubic  feet,  instead  of  3,260£  cubic  feet,  which  is  the  amount  of  the 
Hurray  with  the  volume  of  the  Ovens  River  added,  but,  further  down 
the  River  Murray  is  diminished  to  2,411  cubic  feet,  just  before  it 
receives  the  River  Qoulburn,  Now  here  is  a  distinct  loss  of  860  cubic 
feet  of  water  per  minute  in  a  course  of  a  few  miles. 

Tne  rivers  of  the  north  watershed  of  Victoria,  such  as  the  Loddon, 
Oempsape,  Avon,  A  voce,  Richardson,  and  Wimmera,  which  yield  vast 
quantities  of  water  in  the  wet  season,  and  near  their  sources  are  peren- 
nial streams,  fail  to  have  a  volume  at  all  in  the  lower  part  of  their 
course  as  they  approach  their  outlet  in  the  River  Murray  during  the 


TIw  northern  watershed  of  Victoria,  during  the  year,  from  only  a 
portion  of!  it*  are*  (about  two-thirds),  yields  between  two  to  two  sad 
*,  half  millions  of  cubic  yards  of  water,  of  which  one  million  ii  available 
for  conservation  and  use  if  suitable  work*  are  undertaken  for  that  pap- 
pose ;  bat  at  present  the  Urge  proportion  of  theee  waters  are  waited  in 
flooding  adjacent  lands  in  temporary  flooding*  of  the  Bm  Hurray,  and 
•  large  proportion  ie  unaccounted  for. 

In  addition  to  the  watershed  of  Victoria  above  referred  to,  we  have 
the  net  area  of  New  South  Wales,  Queensland,  and  South  Australia, 
from  or  into  which  flow  the  Hnrrumbidgee,  the  Lechlen,  and  the  Dar- 
ling as  feeders  of  the  Hirer  Murray  ;  the  Barcoo,  Cooper's  Creek,  and 
other  large  stream*  which  empty  themselre*  at  nowhere  in  particular  in 
the  interior,  and  yet  in  some  seasons  convey  Tast  volumes  of  water  down 


It  has  been  hitherto  a  most  convenient  explanation  of  the  pheno- 
menon of  the  disappearance  of  these  large  volumes  of  water  that  they 
em  eraponted,  and  in  the  case  of  the  River  Hurray  and  its  tributaries 
that  they  pass  away  to  the  sea ;  bat  neither  of  these  cause*  is  suffi- 
cient to  produce  the  results  alleged.  It  is  true  that  on  the  level 
plain*  of  the  interior  evaporation  may  be  a  very  large  element  of  dis- 
sipation of  the  rainfall ;  but  it  does  not  apply  in  the  same  manner  to 
the  mountain  ranges,  where  the  great  bulk  of  the  water  falls, 
and  even  on  the  plains  evaporation  can  only  take  place  when  there  is 
moisture  to  be  acted  upon,  consequently  during  long  droughts  radiation 
of  heat  from  the  ground  may  be  excessive  ;  but  it  abstracts  no  moisture 
from  that  which  has  already  been  desaicated,  and  when  heavy  rains  do 
fall  the  ground  is  rapidly  cooled,  radiation  and  its  consequent  influence 
in  evaporation  is  checked,  and  much  of  the  water  passes  into  the  ground 
or  away  to  the  natural  drainage  channels,  and  on  the  ceasing  of  the  rain 
and  the  return  of  clear  cloudless  sky,  there  is  a  reduced  area  over  which 
evaporation  can  take  place.  I  have  more  particnlary  noted  these  mat- 
ters owing  to  the  persiftotioe  with  which  the  disappearance  of  out 
interior  river  waters  have  been  attributed  to  evaporation.  This  last  is  a 
large  and  important  item  for  consideration  in  all  questions  of  Hydro- 
graphy in  Australia ;  but  it  is  only  one,  and  does  not  account  fully  for 
all  the  observed  phenomena. 

The  example  I  have  given  of  the  River  Hurray  is  a  good  illustration 
of  tile  position  which  I  have  assumed,  namely,  that  evaporation  and  aea 
outlets  are  but  element,  but  do  not  embrace  the  whole.    Here  we  hare  a 
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river  having  a  volume  of  2,6684  ea^>-  **■  MOerring  another  ih« 
having  a  volume  of  696}  cab.  ft,  and  jet  about  60  mile* 
lower  down  in  ita  coarse  its  volume  it  only  2,411  cub.  fL,  being 
860  cubic  feet  leta  than  it  waa  above.  It  needs  no  very  profound 
reasoning  to  arrive  at  the  conclusion  that  such  a  sensible  loaa  (rather 
mote  than  one-fourth  of  the  grow  volume)  cannot  be  accounted  for  fay 
the  ordinary  process  of  soekage  or  evaporation ;  and  the  inference  to  be 
drawn  is  exceedingly  strong  that  there  exists  natural  feature*,  which 
favour  the  theory  that  the  waters  seek  an  underground  absorbent  or 
outlet  for  the  missing  volume.  It  is  no  strange  thing  in  Australia  thai 
in  certain  places,  where  beds  of  limestone  exist,  there  are  caverns  and 
subterraneous  watercourses,  bat,  singular  as  these  appear,  and  real  in 
fact,  they  do  not  satisfy  the  question  of  what  becomes  of  the  rain  which 
annually  falls  on  the  inland  slopes  of  this  Continent,  the  large  portion  of 
which  does  not  reach  the  ocean  by  ordinary  river  channels. 

The  knowledge  that  so  large  a  part  of  the  interior  of  Australia  is 
tertiary,  resting  at  its  edges  on  older  strata,  except  in  one  instance  where 
it  touches  the  Southern  Ocean,  gives  some  clue  to  the  formation  of  a 
theory  which  may  account  for  the  disappearance  of  the  waters,  and,  I 
believe,  will  ultimately  be  proved  to  be  the  storage  reservoir  where  is 
conserved  the  rain  and  river  waters  which  other  theories  fail  to  account 
for.  There  is  one  thing  certain,  which,  if  it  be  granted,  that  vast 
volumes  of  water  disappear  from  our  river  systems  they  cannot  pass  to 
the  sea  by  way  of  Victoria,  New  South  Wales,  Queensland,  the  Northern 
Territory,  or  Western  Australia,  owing  to  the  land  being  edged  round 
with  primative  impervious  rocks,  and  the  possibility  of  escape  at  the 
only  visible  outlet — namely,  the  south-east  part  of  South  Australia  is 
very  improbable  owing  to  the  want  of  all  evidence  of  such  outflow  in  the 
Southern  Ocean,  which  skirts  our  shores. 

Consequent  on  the  deductions  made  from  the  above  line  of  reasoning 
and  known  facts,  I  feel  confident  that  in  and  below  our  central  tertiaiies 
there  exists  abundant  supplies  of  water  if  sought  for  with  a  reasonable 
degree  of  care  and  skill. 

It  is  quite  possible  that  there  may  be  one  or  two  mistakes  or  failures 
at  the  outset,  but  that  should  not  deter  us  from  following  up  the  question 
t*  a  successful  issue.  And  once  establish  the  existence  of  these  watur 
supplies  in  unlimited  quantities  at  reasonable  cost  the  future  of  this 
country  is  assured  as  one  that  must  take  the  lead  in  wealth  and  pros- 
perity, and  possibly  the  central  state  of  a  federated  Australia. 
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ADOPTED  MAY  31,  1878. 


Wh  satis  "  The  Adelaido  Philosophical  Society"  U  incorporated  with 
the  South  Australian  Institution,  under  the  provisions  of  the  South  Aus- 
tralian Institute  Act,  1868,  and  it  is  dosirablo  to  consolidate  and  altar  the 
Role*  and  Regulations  at  present  existing,  it  is  therefore  agreed  that  the 
Society  shall  be  governed  by  the  following  Bulea  and  Regulations,  to 
the  exclusion  of  all  previous  rules  and  regulations : — 

1.  The  title  of  the  Society  is  "Thb  Abelaidb  Philosophical 
Soraarr." 

8.  The  objects  of  the  Socinty  are  the  diffusion  and  advancement  of 
theartSLBod  sciences  by  the  meeting  together  of  the  members  for  the 
reading  and  discussion  of  papers  connected  with  the  shore  subjects,  and 
by  other  approved  moans. 

3.  The  Society  shall  consist  of  the  present  members,  and  of  such 
persona  as  shall  be  hereafter  elected  members. 

4.  The  members  shall  be  classed  aa  follows:— Ordinary  Members, 
Corresponding  Members,  Honorary  Members,  and  Associates,  all  of 
whom  shall  be  elected  by  ballot. 

6.  His  Excellency  the  Governor  of  Sooth  Australia  for  the  time 
Deing  shall  be  requested  to  be  the  Patron  of  the  Society. 

F» 

6.  Ordinary  members  shall  subscribe  £1  Is.  per  annum,  payable  in 
advance  on  the  1st  day  of  November  to  the  Honorary  Secretary. 

7.  A  member  may  at  any  time  compound  for  future  annual  contri- 
butions, that  of  the  current  year  exclusive,  by  the  payment  of  the  sum 
of  £10  10s. 

8.  Ordinary  members  elected  during  the  first  half  of  the  flnwial 
year  shall,  within  one  month  after  election,  pay  the  full  annual  sub- 
scription of  one  guinea ;  but  if  elected  during  the  second  half  of  the 
year,  they  shall  pay  the  sum  of  half  a  guinea  only  as  subscription  for 
the  remainder  of  the  fi"n«"^*l  year. 

9.  Any  person  who  has  not  paid  ths  year's  contribution  on  or  before 
the  1st  day  of  January  shall  oease  iptt  facto  to  be  a  member  of  ths 
Society  ;  provided  always,  that  written  application  for  the  same  shall 
first  have  been  made  by  or  on  behalf  of  the  Treasurer  ;  and  provided 
also,  that  the  Council  shall  hare  power  to  restore  the  defaulter's  name 
at  his  request,  and  after  payment  of  arrears. 

Emotion  or  Onnuuxr  M—™» 

10.  Every  election  of  a  member  into  the  Society  shall  taka  place 
at  an  Ordinary  M^fag  onij. 


11.  Every  candidato  for  admission  into  the  Scdety  mnst  r»  raoom- 
mended  by  two  memben.  The  certincete  setting  forth  the  names, 
address,  and  occupation  of  tie  oandidate,  with  the  name*  of  him 
proposer  and  seconder,  thall  he  aent  to  the  Secretary,  and  ahall  be 
read  at  a  Meeting  of  Council,  and  also  at  the  following  meeting  of  the 
Society,  and.  the  ballot  a  hall  take  place  at  the  next  following  Ordinary 
Meeting  of  the  Society. 

12.  The  election  of  members  ahall  be  by  ballot,  one  nogatiro  in 
six  excluding  ;  and  no  oandidate  having  been  excluded  ahall  be  again 
proposed  for  admission  during  Uie  current  year. 

13.  Persons  elected  shall  have  immediate  notioe  thereof  trans- 
mitted to  diem  by  the  Secretary,  accompanied  with  a  copy  of  the 
Rules. 

14.  Memben  have  a  right  to  vote  at  all  meetings  t  ■  propose  candi- 
dates for  admission  into  the  Society  and  int  >  the  Council  of  the 
Society,  subject  to  the  Rules  touching  the  election  and  constitution  of 
the  Society.  They  are  eligible  to  be  members  of  the  Council,  and 
shall  have  access  to  the  library,  and  shall  be  furnished  with  a  copy  of 
any  transactions,  proceedings,  or  journal  which  may  be  published  by  the 
Society. 

Honorary  and  Co&finfipornmra  M«n«jt 


16.  The  Corresponding  Members  shall  be  persons  residing  beyond 
ten  miles  from  Adelaide,  who,  by  furnishing  papers  or  otherwise,  may 
hare  promoted  the  object*  of  the  Society. 

17.  Every  person  proposed  as  an  Honorary  or  Corresponding  Member 
shall  be  recommended  by  the  Council,  and  be  balloted  f or  aa  in  the 
case  of  ordinary  members. 

18.  Honorary  or  Corresponding  Members  shall  be  exempted  from 
payment  of  fees ;  they  may  exercise  the  privileges  or  perform  the  duties 
of  an  Ordinary  Member,  except  that  they  shall  not  vote  or  otherwise 
interfere  in  the  business  of  the  Society,  or  hold  office  or  seat  on  the 
Council. 

Assooiatbs. 

19.  Associates  shall  consist  of  young  man  of  not  more  than  91  yean 
of  age,  and  of  ladies. 

20.  Associates  shall  subscribe  6s.  per  annum,  payable  in  advance  on 
the  1st  day  of  November,  to  the  Honorary  Secretary. 

SI.  The  election  of  Associates  shall  be  after  the  same  manner  as  fn 
the  ease  of  ordinary  members. 

33.  Any  Associate  failing  to  pay  his  or  her  subscriptions  within  one 
month  ef  notice  of  election,  or  who  shall  be  three  months  in  arreer  with 
his  or  her  subscription,  shall  cease  to  be  an  associate. 

33.  Associates  shall  enjoy  all  the  privileges  of  members  excepting 
those  of  taking  part  in  the  management  of  the  affairs  of  the  Society,  of 
voting,  and  of  introducing  visitors. 

24.  Any  Associate  shall  be  entitled  to  become  an  ordinary  member  of 
the  Society  at  the  first  ordinary  meeting  following  the  receipt  of  his 
application  for  m — ' — •*•'- 
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Mnrnraa. 

35.  Meetings  of  the  Society  shall  be  convened  by  circular  to  the 
members  resident  in  the  colony.  The  circular  shall  state  the  subjects  to 
be  brought  before  the  meeting,  the  names  of  the  candidates  for  member- 
ship, and  any  notice  of  motion. 

26.  Meetings  of  the  Society  shall  be  held  on  days  to  be  fixed  by  the 
Council ;  and  as  far  as  practicable  one  meeting  shall  be  held  in  each 
month.    Each  meeting  to  commence  at  half -past  7  o'clock  pjn. 

27.  The  President!  or  in  his  absence  one  of  the  Vice-Presidents, 
shall  take  the  chair;  and  in  the  event  of  the  absence  of  all  the  above,  the 
members  present  shall  elect  a  Chairman. 

28.  The  business  at  the  Society's  meetings  shall  be  transacted  in  the 
following  order,  unless  it  be  specially  decidea  otherwise  : — 

i.  The  reading  and  confirming  the  minutes  of  the  last  meeting. 

n.  The  nomination  of  candidates  for  membership  and  associate- 
ship  ;  and  the  election  of  members  and  associates. 

m.  Vacancies  among  officers,  if  any,  to  be  filled  up. 

xv.  The  transaction  of  the  ordinary  business. 

v.  Motions  to  be  considered,  and  notices  of  motion  for  next  meet- 
ing to  be  read. 

ti.  The  considers  tion  of  any  special  matters  which  members 
may  desire  to  brinir  forward  subject  to  the  approval  of  the 
Chairman  obtained  before  the  commencement  of  the  meeting. 

vn.  At  8  o'clock  the  paper  or  subject  notified  in  the  circular  shall 
be  read. 

29.  Any  member  shall  be  allowed  to  introduce  two  visitors  upon 
entering  their  names  in  the  Visitors'  Book.  But  no  visitor  shall  speak 
at  a  meeting  of  the  Society  unless  specially  invited  to  do  so  by  the 
Chairman. 

30.  No  paper  shall  be  read  at  any  meeting  which  has  not  been  pre- 
viously notified  to  the  Council. 

31.  Every  paper  read  before  the  Society  shall  be  the  property 
thereof,  and  immediately  after  it  has  been  read  shall  be  delivered  to 
the  Secretary  and  shall  remain  in  his  custody. 

82.  An  annual  general  meeting  of  members  duly  convened  by 
circular  shall  be  held  in  the  month  of  October  at  half-past  7  o'clock  in 
the  evening,  on  such  day  as  the  Council  may  appoint.  In  the  event  of 
less  than  ten  members  being  present,  it  shall  not  be  lawful  for  the 
meeting  to  proceed  to  business  except  for  the  purpose  of  adjournment, 
and  the  meeting  shall  stand  adjourned  to  a  day  ana  time  then  resolved 
upon. 

83.  At  the  adjourned  meeting  the  members  then  present  may  pro- 
ceed to  business  although  ten  members  may  not  be  present. 

34.  The  Council  snail  call  a  special  meeting  of  the  Society,  on 
receiving  a  requisition  in  writing,  signed  by  ten  members  of  the 
Society,  specifying  the  purpose  for  which  the  meeting  is  required,  or 
upon  a  resolution  of  its  own.  No  other  business  shall  be  entertained 
at  such  meeting.  Notice  of  such  meeting,  and  the  purpose  for  which 
it  is  summoned,  shall  be  sent  to  every  member,  at  least  seven  days  before 
the  meeting.    Ten  members  to  form  a  quorum. 

85.  One  member  of  the  Society,  not  being  a  member  of  the  Council, 
•hall  be  chosen  at  the  meeting  of  the  Society  next  before  the  month  of 
October  in  each  year  as  auditor  of  accounts  and  balance-sheet  of  the 
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Bociaty,  and  dull  examine  and  certify  the  nme  prior  to  the  moating  in 
October. 

Thb  Council. 

36.  The  officers  of  the  Society  shall  be  a  President,  two  Vice-Presi- 
dents, a  Treasurer,  and  a  Secretary,  who,  with  four  other  members,  shall 
constitute  the  Council. 

37.  The  Council,  on  its  first  meeting,  shall  appoint  one  of  its  mem- 
bers to  represent  the  Society  at  the  Board  of  GoTernore  of  the  South, 
Australian  Institute. 

88.  The  Council  shall  have  the  management  of  the  affaire  of  the) 
Society. 

39.  The  Council  shall  meet  once  In  every  month  for  the  transaction 
of  business  at  such  time  and  place  as  may  be  appointed.  Special  meet- 
ings of  the  Council  may  be  convened  at  any  other  time  on  the  authority 
of  the  President,  or  of  three  members  of  the  Council.  Due  notice  of  all 
Council  meetings  to  be  sent  to  each  member. 

40.  No  business  sball  be  transacted  at  any  meeting  of  the  Council 
unless  at  least  four  members  of  the  Council  are  present ;  in  case  of 
equality  of  votes  the  Chairman  shall  have  an  additional  or  casting  rate. 

41.  It  shall  be  the  duty  of  the  Council  to  decide  on  the  papers  to 
be  read  at  the  monthly  meetings,  whether  by  members  or  non-members; 
to  determine  as  to  the  publication,  in  whole  or  in  part  of  any  paper  so 
read ;  to  prepare  a  report  of  the  proceedings  of  the  Society  for  the  pre- 
ceding year,  and  a  balance-sheet  of  the  Society's  funds,  for  presentation 
at  the  meeting  of  the  Society  held  in  the  month  of  October;  and  gene- 
rally to  transact  the  ordinary  affaire  of  the  Society. 

42.  Any  member  of  Council  personally  interested  in  a  question 
before  the  Council,  shall  withdraw  during  its  consideration. 

43.  Every  vacancy  in  the  Council  shall  be  immediately  filled  up  at 
the  next  meeting  of  the  Society,  and  by  election  by  ballot.  The  member, 
so  elected,  shall  occupy  the  place  of  the  retiring  member. 

44.  Any  member  of  Council  absenting  himself  from  three  consecu- 
tive ordinary  meetings  of  Council,  without  satisfactory  explanation, 
shall  be  considered  to  have  vacated  office,  and  the  election  of  a  mem- 
ber, to  fill  bis  place,  shall  be  proceeded  with  in  accordance  with 
Rule  43. 

Klbctiok  of  Offiobbs  and  Mbmbehs  of  Council* 
46.  All  Office-bearers  and  Members  of  Council  shall  retire  from 
office  annually  at  the  general  meeting  in  October. 

46.  The  officers  and  members  of  Council,  so  retiring,  shall  be 
eligible  for  the  same  or  any  other  office. 

47.  The  President,  the  two  Vice-Presidents,  Treasurer,  and  Secre- 
tary sball  be  separately  elected  by  ballot  (should  such  be  demanded)  in 
the  above-named  order,  end  the  four  vacancies  in  the  Council  shall  be 
filled  up  together  by  ballot  at  the  general  meeting  in  October. 

Skobitaby. 

48.  It  shall  be  the  duty  of  the  Honorary  Secretary  to  attend  and 


the  Treasurer,  to  take  charge  of  all  tho  property  under  the  control  of 
the  Society ;  and  generally  to  transact  the  ordinary  routine  bonnet*  of 
the  Society. 

XKMSOBVU 

48.  It  shall  be  the  duty  of  the  Treasurer  to  recede  all  fund*  be- 
longing to  the  Society,  to  pay  all  account*  approved  by  the  Council, 
and  to  render  annually  an  account  of  all  moneya  received  and  expended 
during  his  year  of  office. 

Altxutioit  or  Bnxxs. 

GO.  The  Rules  and  Regulation*  of  the  Society  shall  not  bo  altered 
unless  a  written  notice  of  motion,  signed  by  not  Ism  than  fire  members, 
bo  given  at  a  meeting  of  the  Society ;  and  thereupon  such  motion  may 
be  brought  forward  at  the  next  meeting. 

51.  Any  resolution  passed  as  above  altering  or  repealing  the  Rules 
and  Regulations  of  the  Society  shall  be  in  force  until  the  meeting  held 
in  the  month  of  October  following ;  and,  if  not  then  confirmed,  shall 
thereafter  be  held  void  and  of  no  effect. 


1.  Every  paper  which  it  is  proposed  to  communicate  to  the  Society 
shall  be  forwarded  to  the  Hon.  Secretary  for  the  approval  of  the  Council 
at  least  fourteen  days  before  the  date  of  the  meeting  at  which  it  is  desired 
to  be  read, 

2.  The  Council  may  permit  a  paper  written  by  a  non-member  to  be 
read  if  communicated  through  a  member. 

3.  In  the  absence  of  the  authors  papers  shall  be  read  by  the  Hon. 
Secretary. 

4.  No  paper  or  other  communication  read  before  the  Society  shall 
be  published  without  the  consent  of  the  Council. 

6.  The  Council  shall  decide,  not  later  than  at  its  meeting  next 
following  the  reading  of  a  paper,  whether  it  shall  be  printed  in  the 
transactions,  and  if  not,  such  paper  shall  be  returned,  if  desired,  to  the 

6.  All  communications  intended  for  publication  by  the  Society  shall 
be  clearly  and  legibly  written  on  one  side  of  the  paper  only,  with  proper 
references,  and  in  all  respects  in  fit  condition  for  being  at  once  placed  in 
the  printer's  hands. 

7.  In  order  to  ensure  a  correct  report  the  Council  request  that  the 
paper  shall  be  accompanied  by  a  abort  abstract  for  newspaper  publication. 

8.  The  author  of  any  paper  which  the  Council  has  decided  to 
publish  will  be  presented  with  twenty  copies,  and  he  shall  be  permitted 
to  have  not  more  than  one  hundred  copies  printed  on  making  application, 
as  per  annexed  form,  to  the  Hon.  Secretary,  and  on  paying  the  cost  of 
such  extra  copies. 

9.  A  proof  corrected  by  the  MS.  shall  be  submitted  to  the  author, 
who  shall  be  allowed  to  make  any  reasonable  amendments  therein  upon 
paving  the  cost  of  the  alterations. 

Printed  at  the  "  Advertiser  "  Genera!  Printing  Office,  Adelaide. 
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Whereas  "  The  Adelaide  Philosophical  Society  "  is  incor- 
porated with  the  South  Australian  Institution,  under  the 
provisions  of  the  South  Australian  Institute  Act,  1863,  and  it 
is  desirable  to  consolidate  and  alter  the  Rules  and  Regulations 
at  present  existing,  it  is  therefore  agreed  that  the  Society  shall 
be  governed  by  the  following  Rules  and  Regulations,  to  the 
exclusion  of  ail  previous  rules  and  regulations : — 

1.  The  title  of  the  Society  is  "  The  Adelaide  Philosophical 
Society." 

2.  The  objects  of  the  Society  are  the  diffusion  and  advance- 
ment of  the  arts  and  sciences  by  the  meeting  together  of  the 
members  for  the  reading  and  discussion  of  papers  connected 
with  the  above  subjects,  and  by  other  approved  means. 

3.  The  Society  shall  consist  of  the  present  members,  and  of 
such  persons  as  shall  be  hereafter  elected  members. 

4.  The  members  shall  be  classed  as  follows: — Ordinary 
Members,  Corresponding  Members,  Honorary  Members,  and 
Associates,  all  of  whom  shall  be  elected  by  ballot. 

5.  His  Excellency  the  Governor  of  South  Australia  for  the 
time  being  shall  be  requested  to  be  the  Patron  of  the  Society. 

Fees. 

6.  Ordinary  members  shall  subscribe  £1  Is.  per  annum, 
payable  in  advance  on  the  1st  day  of  November  to  the  Honorary 
Secretary. 

7.  A  member  may  at  any  time  compound  for  future  annual 
contributions,  that  of  the  current  year  exclusive,  by  the  pay- 
ment of  the  sum  of  £10  10s. 

8.  Ordinary  members  elected  during  the  first  half  of  the 
financial  year  shall,  within  one  month  after  election,  pay  the 
full  annual  subscription  of  one  guinea ;  but  if  elected  during 
the  second  half  of  the  year,  they  shall  pay  the  sum  of  half  a 
guinea  only  as  subscription  for  the  remainder  of  the  financial 
year. 

9.  Any  person  who  has  not  paid  the  year's  contribution  on 
or  before  the  1st  day  of  January  shall  cease  ipse  facto  to  be  a 
member  of  the  Society ; .provided  always,  that  written  applica- 
tion for  the  same  shall  first  have  been  made  by  or  on  behalf  of 


the  Treasurer  ;  and  provided  also,  that  the  Council  shall  have 
power  to  restore  the  defaulter's  name  at  his  request,  and  after 
payment  of  arrears. 

Election  of  Ohdikahy  Members. 

10.  Every  election  of  a  member  into  the  Society  shall  take 
place  at  an  Ordinary  Meeting  only. 

11.  Every  candidate  for  admission  into  the  Society  must  be 
recommended  by  two  members.  The  certificate  setting  forth 
the  names,  address,  and  occupation  of  the  candidate,  with  tJte 
names  of  his  proposer  and  seconder,  shall  be  sent  to  the 
Secretary,  and  shall  be  read  at  a  meeting  of  Council,  and  also 
at  the  following  meeting  of  the  Society,  and  the  ballot  shall 
take  place  at  the  next  following  Ordinary  Meeting  of  the 
Society. 

12.  The  election  of  members  shall  be  by  ballot,  one  negative 
in  six  excluding ;  and  no  candidate  having  been  excluded  shall 
be  again  proposed  for  admission  during  the  current  year. 

13.  Persons  elected  shall  have  immediate  notice  thereof 
transmitted  to  them  by  the  Secretary,  accompanied  with  a  copy 
of  the  Rules. 

14.  Members  have  a  right  to  vote  at  all  meetings,  to  propose 
candidates  for  admission  into  the  Society  and  into  the  Council 
of  the  Society,  subject  to  the  Bulea  touching  the  election  and 
constitution  of  the  Society .  They  are  eligible  to  be  members 
of  the  Council,  and  shall  have  access  to  the  library,  and  shall 
be  furnished  with  a  copy  of  any  transactions,  proceedings,  or 
journal  which  may  be  published  by  the  Society. 

Honobabt  and  Corresponding  Members. 

15.  The  Honorary  Members  shall  be  persons  distinguished 
for  their  attainments  in  science,  literature,  or  art. 

16.  The  Corresponding  Members  shall  be  persons  residing 
beyond  ten  miles  from  Adelaide,  who,  by  furnishing  papers  or 
otherwise,  may  have  promoted  the  objects  of  the  Society. 

17.  Every  person  proposed  as  an  Honorary  or  Corresponding 
Member  shall  be  recommended  by  the  Council,  and  be  balloted 
for  as  in  the  case  of  ordinary  members. 

18.  Honorary  or  Corresponding  Members  shall  be  exempted 
from  payment  of  fees  ;  they  may  exercise  the  privileges  or  per- 
form the  duties  of  an  Ordinary  Member,  except  that  they  snail 
not  vote  or  otherwise  interfere  in  the  business  of  the  Society, 
or  hold  office  or  seat  on  the  Council. 

Associates. 

19.  Associates  shall  consist  of  young  men  of  not  more  than 
21  years  of  age,  and  of  ladies. 

20.  Associates  shall  subscribe  fis.  per  annum,  payable  in 


advance  on  the  lit  day  of  November,  to  the  Honorary  Secre- 

21.  The  election  of  Associates  shall  be  after  the  same  manner 
as  in  the  caae  of  ordinary  members. 

22.  Any  Associate  fading  to  pay  hii  or  her  subscriptions 
within  one  month  of  notice  of  election,  or  who  shall  be  three 
months  in  arear  with  his  or  her  subscription  shall  cease  to  be 


28.  Associates  shall  enjoy  all  the  privileges  of  member*  ex- 
cepting those  of  taking  part  in  the  management  of  the  affairs 
of  the  Society,  of  voting,  and  of  introducing  visitors. 

24.  Any  Associate  shall  be  entitled  to  become  an  ordinary 
member  of  the  Society  at  the  first  ordinary  meeting  following 
the  receipt  of  his  application  for  membership. 

MsKTDfaa. 

25.  Meetings  of  the  Society  shall  be  convened  by  circular  to 
the  members  resident  in  the  colony.  The  circular  shall  state 
the  subjects  to  be  brought  before  the  meeting,  the  names  of 
the  candidates  for  membership,  and  any  notice  of  motion. 

26.  Meetings  of  the  Society  shall  be  held  on  days  to  be  fixed 
by  the  Council ;  and  as  far  as  practicable  one  meeting  shall  be 
held  in  each  month.  Each  meeting  to  commence  at  half -past  7 
o'clockp.m. 

27.  The  President,  or  in  his  absence  one  of  the  Vice-Presi- 
dents, shall  take  the  chair ;  and  in  the  event  of  the  absence  of 
all  the  above,  the  members  present  shall  elect  a  Chairman. 

28.  The  business  at  the  Society's  meetings  shall  be  trans- 
acted in  the  following  order,  unless  it  be  specially  decided 
otherwise : — 

i.  The  reading  and  confirming  the  minutes  of   the  last 


n.  The  nomination   of  candidates  for    membership    and 
aesociateship ;    and  the   election   of   members   and 
associates, 
m.  Vacancies  among  officers,  if  any,  to  be  filled  up. 
it.  The  transaction  of  the  ordinary  business. 
v.  Motions  to  be  considered,  and  notices  of  motion  for 

next  meeting  to  be  read. 
ti.  The  consideration  of  any  special  matters  which  members 
may  desire  to  bring  forward  subject  to  the  approval 
of  the  Chairman  obtained  before  the  commencement 
of  the  meeting. 
tii.  At  8  o'clock  the  paper  or  subject  notified  in  the  circular 

shall  be  read. 
29.  Any  member  shall  be  allowed  to  introduce  two  visitors 
upon  entering  their  names  in  the  Visitors'  Book.    But  no 
visitor  shall  speak  at  a  meeting  of  the  Society  unless  specially 
invited  to  do  so  by  the  Chairman. 


80.  No  paper  shall  be  read  at  any  meeting  which  baa  not 
been  previously  notified  to  the  Council. 

31.  Every  paper  read  before  the  Society  shall  be  the  property 
thereof,  and  immediately  after  it  has  been  read  shall  be 
delivered  to  the  Secretary  and  shall  remain  in  hie  custody. 

82.  An  annual  general  meeting  of  members  duly  convened 
by  circular  shall  be  held  in  the  month  of  October  at  half-past 
7  o'clock  in  the  evening,  on  such  day  as  the  Council  may 
appoint.  In  the  event  of  leas  than  ten  members  being  present, 
it  shall  not  be  lawful  for  the  meeting  to  proceed  to  business 
except  for  the  purpose  of  adjournment,  ana  the  meeting  shall 
stand  adjourned  to  a  day  and  time  then  resolved  upon. 

33.  At  the  adjourned  meeting  the  members  then  present 
may  proceed  to  business  although  ten  members  may  not  be 
present. 

34.  The  Council  shall  call  a  special  meeting  of  the  Society, 
on  receiving  a  requisition  in  writing,  signed  by  ten  members 
of  the  Society,  specifying  the  purpose  for  which  the  meeting  is 
required,  or  upon  a  resolution  of  its  own.  No  other  business 
shall  be  entertained  at  such  meeting.  Notice  of  such  meeting, 
and  the  purpose  for  which  it  is  summoned,  shall  be  sent  to 
every  member  at  least  seven  days  before  the  meeting.  Ten 
members  to  form  a  quorum. 

35.  One  member  of  the  Society,  not  being  a  member  of  the 
Council,  shall  be  chosen  at  the  meeting  of  the  Society  next 
before  the  month  of  October  in  each  year  as  auditor  of  accounts 
and  balance-sheet  of  the  Society,  and  shall  examine  and  certify 
the  same  prior  to  the  meeting  in  October. 

The  Council. 

36.  The  officers  of  the  Society  shall  be  a  President,  two 
Vice-Presidents,  a  Treasurer,  and  a  Secretary,  who,  with  four 
other  members,  shall  constitute  the  Council. 

87.  The  Council,  on  its  first  meeting,  shall  appoint  one  of  its 
members  to  represent  the  Society  at  the  Board  of  Governors 
of  the  South  Australian  Institute. 

38.  The  Council  shall  have  the  management  of  the  affaira  of 
the  Society. 

39.  The  Council  shall  meet  once  in  every  month  for  the 
transaction  of  business  at  such  time  and  place  as  may  be 
appointed.  Special  meetings  of  the  Council  may  be  convened 
at  any  other  time  on  the  authority  of  the  President,  or  of  three 
members  of  the  Council.  Due  notice  of  all  Council  meetings 
to  be  sent  to  each  member. 

40.  No  business  shall  be  transacted  at  any  meeting  of  the 
Council  unless  at  least  four  members  of  the  Council  are  pre- 
sent. In  case  of  equality  of  votes  the  Chairman  shall  have  an 
additional  or  casting  vote. 


XI. 

41.  It  shall  be  the  duty  of  the  Council  to  decide  on  the 
papers  to  be  read  at  tile  monthly  meetings,  whether  by 
members  or  non-members ;  to  determine  as  to  the  publication, 
in  whole  or  in  any  part,  of  any  paper  so  read;  to  prepare  a  report 
of  the  proceedings  of  the  Society  for  the  preceding  year,  and  a 
balance-sheet  01  the  Society's  funds,  for  presentation  at  the 
meeting  of  the  Society  held  in  the  montn  of  October;  and 
generally  so  transact  the  ordinary  affairs  of  the  Society. 

42.  Any  member  of  Council  personally  interested  in  a 
question  before  the  Council  shall  withdraw  during  its  conside- 
ration. 

43.  Every  vacancy  in  the  Council  shall  be  immediately  filled 
up  at  the  next  meeting  of  the  Society,  and  by  election  by 
ballot.  The  member  so  elected  shall  occupy  the  place  of  the 
retiring  member. 

44.  Any  member  of  Council  absenting  himself  from  three 
consecutive  ordinary  meetings  of  Council  without  satisfactory 
explanation  shall  be  considered  to  have  vacated  office,  and  the 
election  of  a  member  to  fill  his  place  shall  be  proceeded  with  in 
accordance  with  Bule  43. 

Election  of  Officeks  actd  Members  of  Council. 

45.  All  Office-bearers  and  Members  of  Council  shall  retire 
from  office  annually  at  the  general  meeting  in  October. 

46.  The  officers  and  members  of  Council  so  retiring  shall  be 
eligible  for  the  same  or  any  other  office. 

47.  The  President,  the  two  Vice-Presidents,  Treasurer,  and 
Secretary  shall  be  separately  elected  by  ballot  (should  such  be 
demanded)  in  the  above-named  order,  and  the  four  vacancies  in 
the  Council  shall  be  filled  up  together  by  ballot  at  the  general 
meeting  in  October. 

Secbetaet. 

48.  It  shall  be  the  duty  of  the  Honorary  Secretary  to  attend 
and  "take  minutes  of  the  proceedings  of  the  Society  and  Council 
respectively,  to  make  the  necessary  arrangements  for  meetings, 
to  issue  the  required  notices,  to  collect  the  annual  subscriptions 
and  to  pay  them  to  the  Treasurer,  to  take  charge  of  all  the 
property  under  the  control  of  the  Society ;  and  generally  to 
transact  the  ordinary  routine  business  of  the  Society. 

Tbeastoeb. 

49.  It  shall  be  the  duty  of  the  Treasurer  to  receive  all  funds 
belonging  to  the  Society,  to  pay  all  accounts  approved  by  the 
Council,  and  to  render  annually  an  account  of  all  moneys 
received  and  expended  during  his  year  of  office. 

Alteeatiok  of  BULE8. 

50.  The  Bules  and  [Regulations  of  the  Society  shall  not  be 


altered  unless  a  written  notice  of  motion,  signed  by  not  lees 
than  fire  members,  be  given  at  a  meeting  of  the  Society  ;  and 
thereupon  such  motion  may  be  brought  forward  at  die  next 
meeting. 

61.  Any  resolution  passed  as  above  altering  or  repealing  the 
Bules  and  Angulations  of  the  Society  shall  be  in  force  until  the 
meeting  held  in  the  month  of  October  following ;  and  if  not 
then  confirmed,  shall  thereafter  be  held  void  and  of  no  effect. 


BY-LAWS  BETATING  TO  COMMUNICATIONS  TO 
THE   SOCIETY 

1.  Every  paper  which  it  is  proposed  to  communicate  to  the 
Society  snail  be  forwarded  to  the  Hon.  Secretary  for  the 
approval  of  the  Council  at  least  fourteen  days  before  the  date 
of  the  meeting  at  which  it  is  desired  to  be  read. 

2.  The  Council  may  permit  a  paper  written  by  a  non- 
member  to  be  read  if  communicated  through  a  member. 

3.  In  the  absence  of  the  authors  papers  shall  be  read  by  the 
Hon.  Secretary. 

4.  No  paper  or  other  communication  read  before  the  Society 
shall  be  published  without  the  consent  of  the  Council. 

5.  The  Council  shall  decide,  not  later  than  at  its  meeting 
next  following  the  reading  of  a  paper,  whether  it  shall  be 
printed  in  the  transactions,  and  it  not  such  paper  shall  be 
returned  if  desired  to  the  author. 

6.  All  communications  intended  for  publication  by  the 
Society  shall  be  clearly  and  legibly  written  on  one  side  of  the 
paper  only,  with  proper  references,  and  in  all  respects  in  fit 
condition  for  being  at  once  placed  in  the  printer's  bands. 

7.  In  order  to  ensure  a  correct  report  the  Council  request 
that  the  paper  shall  be  accompanied  by  a  short  abstract  for 
newspaper  publication. 

8.  The  author  of  any  paper  which  the  Council  has  decided  to 
publish  will  be  presented  with  twenty  copies,  and  he  shall  be 
permitted  to  have  not  more  than  one  hundred  copies  printed  on 
making  application,  as  per  annexed  form,  to  the  Hon.  Secretary, 
and  on  paying  the  cost  of  such  extra  copies. 

9.  A  proof  corrected  by  the  MS.  shall  be  submitted  to  the 
author,  who  shall  be  allowed  to  make  any  reasonable  amend- 
ments therein  upon  paying  the  cost  of  the  alterations. 


TRANSACTIONS,  PROCEEDINGS,  AND  REPORT 

or  THE 


ABSTRACT  OF  PROCEEDINGS. 
Obdctabt  Mketiko,  NoTKMBia  6,  1S78. 

Professor  Taws,  F.Q.S.,  President,  in  the  chair. 

Dr.  Sawtell  and  Mr.  H.  T.  Sparks  elected  ordinary 
members. 

The  Hoir.  Sichtabt  laid  upon  the  table—"  Statistical 
Register  of  Victoria  for  1877,"  ''Meteorological  Observations 
at  Adelaide  Observatory,  1877,"  also  for  April,  1878. 

Mr.  Thos.  D.  Smxaxon  showed  two  dissimilar  pictures,  one 
being  a  photographic  copy  of  the  other.  The  original  was 
printed  in  blue  and  yellow  colours,  the  blue  being  very 
distinct  and  the  yellow  scarcely  risible.  In  the  photographic 
copy  the  yellow  came  out  quite  strongly,  whilst  the  blue  was 
nearly  absent.  The  pictures  illustrated  a  new  system  of  bank- 
note printing,  whereby  forgery  by  means  of  photography  can 
be  rendered  impossible  in  the  present  state  of  that  art. 

Mr.  Chas.  Todd  mentioned  an  error  made  by  the  President 
in  his  inaugural  address  at  last  meeting,  with  respect  to  the 
space  proposed  to  be  devoted  to  Museum  purposes  in  the 
projected  western  wing  of  the  new  Institute  buildings. 

Dr.  8.  J.  Maoasst  read  a  paper,  illustrated  by  outline  man 
of  South  Australia,  and  by  diagrams  showing  thermo metrical 
ranges,  degrees  of  humidity,  and  deathrates  per  1,000  of 
children  under  one  year  of  age,  in  the  colonies  of  Tasmania, 
New  Zealand,  New  South  Wale*,  Queensland,  Victoria,  and 
South  Australia,  entitled  "Our  Climate,  and  Infant  Mortality." 
(See  page  1.) 

Discussion  ensued. 

Mr.  G.  H.  Hamilton  asked  if  it  could  not  be  fairly  assumed 
that  the  excess  of  infant  mortality  in  large  centres  of  popula- 
tion, such  as  Port  Adelaide  and  towns  on  Torke's  Peninsula, 


was  attributable  to  the  enfeebled  constitutions  of  many  of  thu 
parents,  caused  by  drink  and  other  vices, 

Hr.  R.  Inqleby  thought  the  paper  just  read  was  one  of  the 
most  valuable  that  had  ever  been  read  before  the  Society.  The 
conclusions  arrived  at  by  Dr.  Magarey  fully  confirmed  his  own 
observations.  He  did  not  know  whether  intemperance  in  the 
parents  affected  the  question  or  not,  but  pointed  out  that  in 
the  mining  districts  or  Yorke's  Peninsula  and  at  Fort  Adelaide, 
where  the  greatest  mortality  amongst  infants  prevailed,  there 
were  the  greatest  numbers  of  teetotallers.  (Hear,  hear,  and 
"  It  was  the  drunkenness  that  was  the  cause  of  the  teetotal  ism.") 
He  proposed  a  vote  of  thanks  to  Dr.  Magarey. 

Dr.  J.  M.  Guhsoh  seconded.  He  did  not  think  that  vice 
and  intemperance  in  the  mother  was  the  cause  of  the  excess  of 
deaths  of  infants  under  oue  year  in  South  Australia,  for  the 
women  in  Victoria  were  quite  as  vicious  and  intemperate,  and 
yet  the  infant  deathrate  was  less  per  1,000.  The  sanitary  state 
of  the  city  in  respect  to  drainage  could  be  tested  by  the  pre- 
valence or  absence  of  typhus  or  typhoid  fever,  and  in  Adelaide 
during  the  past  year  there  had  been  less  of  this  fever  than  for 
some  time  previously.  He  agreed  with  Dr.  Magarey  that  the 
extreme  heat  and  dryness  of  our  summer  days  was  the  cause 
of  the  excess  of  infant  deaths  as  compared  with  the  other 
colonies.  At  first  the  heat  had  a  stimulating  effect,  but  after- 
wards a  reaction  was  set  up,  and  then  it  became  depressing. 
This  was  illustrated  by  the  activity  displayed  by  adults  during 
the  first  days  of  a  hot  period,  aud  the  lassitude  experienced 
towards  the  end.  He  alluded  to  the  necessity  for  supplying 
infants  with  moisture  or  water  in  the  hot  weather,  and  for 
being  more  careful  in  regulating  the  clothing  to  the  heat  indi- 
cated by  the  thermometer.  The  question  suggested  itself — 
"Can  we  adopt  any  method  of  making  the  climate  cooler  ?" 
The  influence  of  trees  on  climate  was  well  known.  The  leaves 
during  the  day  absorbed  solar  heat,  reducing  the  temperature, 
and  converting  heat  energy  into  vital  energy ;  leaves  bad  also 
a  strong  purifying  effect  upon  the  atmosphere,  and,  by  exha- 
lation, tended  to  produce  a  healthy  humidity  in  the  air.  There 
was  an  enormous  surface  in  inches  of  leaf-surface  in  one  of  our 
large  eucalypts,  and  the  evaporation  of  moisture  from  any 
such  surface  was  far  greater  than  that  which  was  received 
from  an  equal  space  of  atmosphere  by  precipitation.  If 
the  Park  Lands  and  open  spaces  were  planted  with  trees, 
shrubs,  and  flowers,  instead  of  being  left  dry,  parched, 
and  arid,  as  at  present,  not  only  would  the  space  be 
made  more  healthy,  but  the  city  would  be  rendered  far  more 
attractive  and  agreeable  to  our  visitors. 

Mr.  Charles  Todd  suggested  that  breaking  up  the  soil  and 


planting  belts  of  trees  in  an  east  and  west  direction  would 
ura  a  beneficial  influence.  He  thought  Dr.  Magarey  had  not 
laid  sufficient  stress  upon  the  great  and  sudden  fluctuations  of 
temperature — sometimes  as  much  as  15  deg.  in  24  hours.  These 
fluctuations,  probably,  had  much  influence  on  infant  mortality, 
more  than  if  the  rise  and  fall  were  more  gradual.  He  had 
noticed  in  the  Northern  Territory,  Queensland,  and  other 
similar  countries,  that  women  stood  the  moist  heat  better  than 
men.  With  regard  to  the  diagrams,  he  was  hardly  prepared 
to  find  so  great  a  range  in  Queensland. 

Mr.  W.  Butt,  referring  to  the  diagram  showing  mortality, 
temperature,  Ac.,  suggested  that  temperature  rather  than 
dryness  had  the  greater  effect  upon  human  life.  It  had  been 
suggested  that  intemperance  in  parents  was  a  cause  of  infant 
deaths  in  centres  of  population  such  as  Port  Adelaide  and  on 
Yorke's  Peninsula,  but  ne  pointed  out  that  intemperance  and 
teetotal iam  were  co-existent  in  those  localities. 

Dr.  Maoakey  explained  that  his  map  was  compiled  from  the 
official  returns  of  the  Registrar-General,  which  gave  the  deaths 
for  each  district,  and  that  would  account  for  the  district  of 
Yorke's  Peninsula  being  coloured  so  deeply,  whilst  the 
adjoining  district  of  Kangaroo  Island,  containing  few  inhabi- 
tants, was  comparatively  colourless. 

Professor  Tate  was  much  pleased  with  the  map  in  most  par- 
ticulars, but  of  course  it  was  too  highly  coloured  in  some 
localities.  The  population  of  the  Peninsula  was  centralised  at 
the  mines,  but  was  sparse  in  the  other  portions.  In  reality, 
the  southern  end  being  almost  surrounded  with  water  and 
therefore  possessing  a  cool  and  moist  atmosphere,  ought  to  be 
ae  healthy  at  Kangaroo  Island. 

Mr.  B.  Iholkbt  suggested  that  the  upper  storeys  of  houses 
should  be  more  used  for  living  rooms,  in  which  the  inhabitants 
would  escape  the  dangers  arising  from  bad  drainage  and 
noxious  gases.  He  thought  the  extensive  use  of  Glen  Osmond 
stone  was  one  cause  of  the  great  heat  experienced  in  Adelaide. 
The  walls  became  thoroughly  heated,  and  absorbed  a  great 
deal  more  heat  than  white  stone  would  do. 

Mr.  Magarey,  senr.,  thought  if  white  stone  were  used, 
instead  of  blue  slate,  for  pavements,  ophthalmia  would  be  far 
more  prevalent  through  radiation  and  reflection  of  light.  In 
Tasmania  there  were  very  many  old  people,  and  naturally  there 
would  be  a  greater  proportion  of  deaths  of  adults  than  of 
infanta.  In  New  Zealand,  where  towns  were  more  scattered, 
the  deaths  were,  comparatively,  not  so  numerous — especially 
on  the  elevated  lands — but  in  the  lower  and  thickly-populated 
towns  the  deathrates  were  much  higher.  In  planting  trees  be 
thought  they  should  not  forget  the  wattle,  the  gum  of  which, 


eaten  In  quantities  by  children,  seemed  to  be  beneficial  to  them. 
The  acid  principle  contained  in  the  aheaoak  apple*  also  seemed 
to  be  beneficial  to  them.  He  considered  Port  MacDonnell  a. 
more  healthy  place  for  summer  resort  than  either  Victoria, 
Sydney,  or  Tasmania.  He  considered  a  railway  to  the  hills  a 
matter  of  national  importance,  aa  by  that  means  persons 
engaged  in  town  during  the  heat  of  the  day  in  summer  could 
retire  to  the  hills  at  night  and  recuperate  their  exhausted. 
energies.  In  hit  experience  with  children — and  he  had  brought 
up  a  few — he  found  that  they  throve  when  allowed  to  sleep  and 
play  in  the  lower  rooms  during  hot  weather,  but  when  kept  on 
the  second  floor  they  drooped,  and  when  taken  to  the  top  storey 
they  became  prostrated — proving  that  coolness  was  neceeaary 
to  their  health. 

Mr.  Q .  H.  Hamilton  wished  some  one  would  apeak  a  good 
word  for  our  climate.  What  with  Glen  Osmond  stone,  Woe 
slate,  heat,  Ac.,  a  stranger  would  think  we  possessed  a  climate 
like  that  of  Cape  Coast  Castle.  He  arrived  in  the  colony  at  a 
very  early  period  in  its  history,  and  had  managed  to  lire 
through  alt  the  fearful  and  fatal  changes  of  temperature.  He 
had  not  found  the  climate  affect  him  since  bis  arrival  in  1839, 
but  then  he  was  more  than  one  year  old. 

Dr.  J.  M.  Guhson  remarked  that  the  comparisons  of  infant 
mortality  made  that  evening  were  between  the  Australian 
colonies  only,  in  which  comparisons  South  Australia  came  out 
unfavorably ;  but  our  deathrate  was  not  so  great  as  in  England, 
and  it  was  considerably  lower  than  in  many  other  countries. 

Dr.  S.  J.  Magaeey  said  he  had  stated  that  our  climate  was 
favorable  to  adults.  He  found  that  the  upper  rooms  in  his 
house  were  much  warmer  than  the  lower,  the  top  rooms  being 
hot,  the  next  below  being  warm,  and  the  lowest  coo).  He 
believed  the  planting  of  wattles  would  be  beneficial  in  many 
ways.  He  had  found  an  infusion  of  the  bark  very  useful  in 
some  cases  during  his  practice. 

Mr.  Adamso.n  suggested  that  Dr.  Gunson  should  give  a  paper 
upon  "  Tree -planting,  and  its  effect  upon  Climate." 

Dr.  J.  M.  Gunson  promised  if  possible  to  do  so. 

The  vote  of  thanks  to  the  author  was  carried. 

Ohdisaby  Meeting,  Dkcekbee  8,  1878. 

Professor  E.  Tate,  F.G.8.,  President,  in  the  chair. 

The  Hon.  Secret aet  laid  upon  the  table — "The  Victorian 
Tear  Book,"  by  H.  H.  Hayter ;  "  On  Evaporation,  Rainfall, 
and  Elastic  Force  of  Vapour,"  by  J.  B.  Mann. 

Mr.  E.  W.  Way,  physician,  was  nominated  as  an  ordinary 
member,  and  Mr.  E.  H.  Lees,  surveyor,  was  elected  an  ordinary 
member. 


Prof  eesor  Tate  mentioned  that  in  Mr.  Bawlinson 'i  recent  lec- 
ture upon  "  Onr  Water  Supply"  it  m  suggested  that  muchof  the 
■alt  water  in  South  Australia  might  be  attributed  to  sea  water 
enclosed  by  upheaval  of  surrounding  laud  and  evaporated.  He 
had  seen  a  pit  at  North  Adelaide,  eonk  to  a  depth  of  fifteen 
feet,  and  was  led  to  a  different  conclusion.  The  first  six  feet 
from  the  surface  wai  composed  of  travertine,  the  top  being 
rery  dense,  the  remainder  becoming  softer  until  it  might  be 
compared  to  marl.  The  rest  of  the  depth  consisted  of  red  and 
bine  clay,  on  the  top  of  which  brackish  water  was  obtained. 
Deep  beneath  this  clay  came  marls,  filled  with  marine  fossils. 
He  thought  the  red  and  blue  clays  were  the  result  of  deposit 
under  circumstances  unfavorable  to  animal  life,  such  as  a 
mixture  of  salt  and  fresh  water.  The  fact  that  fresh  water 
could  be  obtained  by  sinking  through  these  strata,  and  by 
keeping  back  the  soakage  from  above,  he  thought  proved  that 
the  salt  in  the  upper  strata  was  obtained  by  concentration  of 
the  saline  ingredients  of  surface  soakage. 

Prof.  Tats  showed  a  fossil  head  and  shoulders  of  a  fish 
found  in  the  marine  limestone  of  Morgan,  Murray  River,  which 
he  described  as  unique.  The  sclerotic  ring,  encircling  the  eye, 
was  well  preserved  ;  the  dorsal  fin  and  spines  were  very  stout 
and  long,  and  the  pectoral  fins  were  also  well  developed.  The 
scales  were  large  and  distinct,  greatly  resembling  those  of  a 
achnapper,  but  apparently  stouter.  The  ctenoid  scales  proved 
it  to  be  a  perch,  probably  resembling  the  Beryx,  a  sea  perch 
now  existing,  fossils  of  which  had  been  found  in  the  chalk 
formation. 

Mr.  C.  A.  Wilson  read  a  letter  (illustrated  by  a  map  and  a 
book  of  coloured  drawings)  received  by  him  from  his  nephew, 
the  Bev.  C.  T.  Wilson,  Missionary  to  the  first  and  second 
parties  sent  by  the  Church  of  England  Missionary  Society  to 
the  Victoria  Nyanza,  in  Central  Africa,  of  both  of  which 
parties  he  is  the  sole  survivor — the  first  having  been  destroyed 
by  fever,  and  the  second  massacred  by  the  natives. 

The  Hon.  B.  T.  Fnnriss  read  a  paper  upon  "  The  Philosophy 
of  Consciousness." 

Votes  of  thanks  were  accorded  to  both  gentlemen. 

It  was  resolved  that  Mr.  Finuiss's  Paper  should  be  discussed 
at  the  next  meeting. 

Orbikaby  Meitikb,  January  7,  1879. 

Professor  E.  Tate,  F.G.S.,  President,  in  the  chair. 

The  Hon.  Secretary  laid  upon  the  table  six  papers  upon 
conchology — chiefly  South  Australian  shells — by  G.  F.  Angus, 
Esq. ;  a  list  of  the  publications  of  the  South  Australian 
Institue ;  Australian  Statistics,  by  H.  H.  Hayter. 


Dr.  E.  Way  was  elected  an  ordinary  member. 

Letter  and  report  of  Committee  received  from  Adelaide 
University  in  reply  to  communication  forwarded  by  the  Council 
of  Philosophical  Society,  in  February,  1877,  urging  the  im- 
portance of  providing  special  training  for  students  in  mining 
engineering.     Beport  dated  December,  1878,  as  follows  : — 

"  Tour  Committee  have  the  honour  to  report — 1.  That  they 
have  carefully  considered  the  Adelaide  Philosophical  Society's 
resolution  urging  on  the  Council  the  great  importance  of 
providing  special  training  for  students  in  mining  engineering, 
and  the  Society's  suggestion  to  add  to  the  University  curriculum 
such  special  subjects  as  will  carry  out  the  object  of  the  resolu- 
tion until  the  Government  is  in  a  position  to  take  up  the 
subject  more  fully.  2.  In  considering  the  foregoing  resolution 
and  suggestion  your  Committee  have  been  greatly  aided 
by  the  valuable  reports  furnished  by  Captain  Hancock, 
Mr.  Higgs,  and  Professor  Tate,  and  by  various  papers  and 
reports  as  to  the  School  of  Mines  at  Ballarat,  which  the  Hon. 
the  Minister  of  Education  has  obligingly  procured  from  the 
Government  of  Victoria.  8.  From  the  documents  referring  to 
the  School  of  Mines  at  Ballarat  it  appears  that  the  institution 
expends  about  £1,800  per  annum,  and  although  the  University 
is  only  requested  to  add  special  subjects  to  its  curriculum  your 
Committee  are  of  opinion  that  the  efficient  teaching  of  those 
subjects  would  necessitate  a  larger  staff  of  lecturers  and  an 
increased  expenditure  iu  other  ways  which  they  cannot  recom- 
mend to  the  Council  to  undertake  at  present.  4.  Tour 
Committee  do  not  believe  that  a  sufficient  number  of 
students  would  avail  themselves  of  the  '  special  training,'  and  of 
the  instructions  in  special  subjects  recommended  by  the 
Philosophical  Society  to  justify  the  Council  in  incurring  the 
expense  necessary  for  those  purposes,  and  they  are  also  of 
opinion  that  the  establishment  in  mining  centres  of  classes  for 
the  study  of  subjects  specially  connected  with  a  particular 
industry  would  be  beyond  the  function  of  the  University.  5. 
If  at  any  future  time  a  School  of  Mines  shall  be  established  by 
the  Government  or  by  means  of  funds  specially  subscribed  for 
that  purpose  it  may  be  properly  affiliated  to  this  University, 
but  your  Committee  are  of  opinion  that  to  comply  with  the 
suggestions  of  the  Philosophical  Society  would  at  present  bo 
premature.  6.  Tour  Committee  beg  to  recommend  that  a  copy 
of  this  report  be  transmitted  to  the  Society  with  an  expression 
of  the  Council's  regret  that  they  find  themselves  unable  for 
these  and  other  reasons  to  adopt  the  Society's  suggestions  on 
the  very  important  subject  to  which  its  resolution  is  directed. — 
S.  J.  "Wat,  Vice-Chancellor,  December  6,  1878." 

Mr.  W.  Bcrr  moved — "  1.  Tins  Society  views  with  concern 


the  depressed  state  of  the  mining  interest,  in  this  colony,  and  the 
possibility  of  ft  long  continuance  of  the  present  low  price  of 
copper,  and  feels  that  the  only  hope  of  reviving  this  interest 
lifts  in  ft  greater  economy  of  production,  resulting  from  the 
intelligent  application  of  science  to  the  processes  of  seeking, 
raising,  and  treating  the  ores. 

"  2.  "While  thanking  the  Council  of  the  University  for  the 
careful  consideration  which  it  has  given  to  the  suggestions 
contained  in  the  letter  forwarded  from  this  Society  on  tike  20th 
February,  1877,  and  acknowledging  the  force  of  the  objections 
raised  by  the  Council  to  the  establishment  by  the  University 
of  a  department  commensurate  with  the  School  of  Mines  at 
Ballaret,  the  Society  begs  to  suggest  to  the  Council  that  its 
curriculum  already  comprises  several  branches  of  knowledge 
bearing  upon  this  subject,  and  that  by  the  addition  of  a  com- 
paratively small  number  of  subjects  it  might  arrange  for  a 
course  of  study  which  would  greatly  advance  the  object  sought, 
and  would,  by  giving  prominence  to  the  importance  of  this 
question,  pave  the  war  for  a  more  comprehensive  scheme. 

"  3.  This  Society  believes  that  although  the  number  of 
students  availing  themselves  of  the  suggested  course  might  at 
first  be  small,  it  would  rapidly  increase,  and  that  the  University 
has  in  its  power  to  stimulate  the  desire  for  higher  scientific 
attainments  on  the  part  of  those  who  intend  to  devote  them- 
selves to  this  important  industry,  and  thus  to  confer  a  lasting 
benefit  upon  this  community." 

The  motion  was  carried,  the  Hon.  B.T.  Fihkiss  and  Professor 
Tate  remarking  that  they  did  not  think  a  larger  staff  was 


r  read  from  Mr.  W.  McLeay,  Sydney,  acknowledging 
the  honour  done  him  in  electing  him  honorary  member. 

Mr.  Thowa  Tate  showed  some  fine  specimen  of  Corbievla 
JsssTt  found  by  him  in  the  Torrens  at  the  Seedbeds. 

Professor  Tat*  read  some  notes  upon  the  Conchology  of  King 
George's  Sound,  concluding  with  a  few  remarks  upon  a  new 
species  of  Lepidurut  which  he  had  named  viridulu*. 

Discussion  upon  Hon.  B.  T.  Finniss's  Paper,  "  The  Philosophy 
of  Consciousness." 

Mr.  Haxst  said  crises  occurred  in  the  lives  of  every  thought- 
ful man  when  the  consciousness  of  existence  was  unusually 
strongly  marked,  and  the  puzzling  question  would  thrust  itself 
on  one,  "  How  is  it,  not  that  I  exist,  but  that,  existing,  I  am 
conscious  of  my  existence?"  Man  was  the  only  one  of  which 
it  could  be  said  that  he  was  absolutely  conscious  of  his  own 
existence,  and  indeed  with  many  of  the  most  thoughtful  of  the 
race  the  two  facts  in  respect  to  which  alone  they  would  under- 
take to  be  positive  were  that  they  existed  and  were  conscious 


of  that  existence.  No  room  was  left  by  the  theories  laid  down 
by  Mr.  Finniss  for  the  soul  and  spirit  m  distinct  from  matter, 
though  he  did  not  deny  their  existence.  But  those  who  would 
summarily  dispose  of  the  non-material  part  of  mam  left  out  one 
or  two  important  factors  from  the  calculation  of  the  sum  of 
existence.  The  passions,  fear,  hope,  joy,  grief,  lore,  all  the 
emotions  that  imparted  colour  to  the  ever-changing  kaleidoscope 
of  life,  were  not  matter.  This  admitted,  the  materialist  theory 
of  life  was  much  shaken.  Of  the  two  he  would  rather  incline 
to  the  transcendental  theory,  which  threw  matter  rather  into 
the  background. 

Mr.  W.  Hill  also  spoke  upon  the  subject. 

The  Hon.  B.  T.  Fnraias,  in  reply,  said  he  was  glad  that  the 
discussion  had  taken  place.  Mr.  Harry  had  said  he  lived,  and 
wanted  to  know  how  he  lived.  That  was  iu*t  the  difficulty  he  (Mr. 
Finniss)  had  experienced  in  writing  lis  paper.  He  had  eaid 
that  a  man  being  run  through  by  a  bayonet  felt  pain,  but  how 
motion  of  a  violent  kind  became  converted  into  consciousness 
they  could  not  tell.  They  knew  that  every  action  on  the  nerves 
was  transmitted  to  the  brain,  which  received  and  interpreted  it ; 
but  they  did  not  know  why  it  was  so.  He  expected  that  during 
the  discussion  the  transcendentalist  would  speak  out  and  oppose 
him  on  some  of  the  views  on  materialist  grounds  which  he  had 
taken.  He  would  like  to  hear  arguments  in  their  favour. 
They  knew  that  the  primary  forces  of  nature  existed,  and  the 
transcendent  alia  t  would  have  to  prove  that  forces  existed 
independent  of  matter.  But  before  those  proofs  were  brought 
he  must  hold  the  materialist  views  he  had  expressed  iu  his  paper. 
It  had  been  said  that  consciousness  belonged  to  man  alone,  out 
he  was  of  opinion  that  it  was  traceable  to  animals  as  well.  He 
referred  to  dogs,  and  said  that  they  were  conscious  that  they 
were  different  from  other  animals  around  them.  He  would  be- 
very  glad  if  any  one  else  would  throw  auy  more  light  on  the 
subject. 

Obdihaby  Meetikc,  Fowtaki  4,  1879. 

Mr.  D.  B.  Adamsox,  Member  of  Council,  in  the  chair. 

The  Hon.  Secbetaby  laid  upon  the  table — "  Statistical  Begister 
of  the  Colony  of  Victoria  for  1877,  Part  vii.,  Law,  Crime,  Ac.," 
by  H.  H.  Hayter. 

Mr.  Carl  Umbehaun  elected  an  ordinary  member. 

Mr.  Thos.  Tate  elected  an  associate. 

The  Chaibman  (Mr.  D.  B.  Adamgon)  laid  on  the  table 
several  remarkably  fine  ears  of  wheat  which  had  been  grown  in 
California  by  a  Mr.  Phelps  on  land  which  had  not  had  rain 
upon  it  from  the  time  of  sowing  the  seed  to  the  time  of  reap- 
ing tne  wheat.    He  also  stated  that  Mr.  Phelps  had  raised 


potatoes  on  the  same  field,  which  were  three  inches  in  diameter 
notwithstanding  that  no  rain  had  fallen  between  the  sowing 
of  the  seed  and  raising  of  the  crop.  These  results,  it  was  said, 
were  owing  to  the  natural  moisture,  and  were  not  due  to 
irrigation. 

The  Auutabt  Secrbtaby  laid  upon  the  table  specimens  of  a 
substance  found  on  Kangaroo  Island,  and  supposed  by  the 
discoverers  to  be  coal,  or  an  indication  of  coal.  It  was  not 
claimed  that  the  existence  of  this  substance  on  the  island  was 
a  new  discovery,  but  the  men  stated  that  they  had  found  the 
place  whence  it  originated  in  a  spring  within  a  cave  on  the 
south  coast.  In  his  opinion  the  substance  was  a  form  of 
petroleum. 

The  Hob.  Sicbxtabt  read  a  paper  by  Mr.  J.  D.  "Woods  on 
"  The  Aborigines  of  South  Australia."     (See  p.  81) 

A  desultory  sort  of  discussion  followed,  regret  being 
generally  expressed  that  Mr.  Woods  was  not  present  to  supply 
information  upon  several  matters  not  touched  upon  in  the 

Mr.  E.  Itoubt  said  it  appeared  to  him  that  there  was  no 
accumulation  of  wealth  among  the  aboriginals,  and  yet  Mr. 
Woods  spoke  of  the  men  "buying"  their  wives.  He  could 
scarcely  see  what  the  exchange  could  be.  Another  matter  on 
which  he  should  like  to  have  heard  something  was  in  reference 
to  the  custom  of  some  of  the  blacks  of  taking  a  cast  of  the  head 
of  a  corpse  and  allowing  it  to  remain  on  for  some  time. 

Mr.  A.  MbiisEux  said  he  thought  it  was  a  practice  observed 
by  the  female  relatives  of  the  deceased,  who  plastered  mud 
upon  their  heads  and  let  it  remain  until  it  became  thoroughly 
set.  They  then  placed  it  on  the  grave  of  the  deceased.  He 
arrived  in  the  colony  in  1880,  and  had  seen  a  great  deal  of  the 
habits  and  customs  of  the  blacks.  He  remembered  once  seeing 
the  funeral  of  one  of  their  men,  whom  they  called  King  John. 
After  death  a  number  of  the  tribe  put  him  on  a  lot  of  sticks, 
and  after  smoking  him  for  a  considerable  time  carried  him 
about  for  nearly  a  fortnight  before  the  obsequies  were  finally 
concluded.  During  the  tune  there  were  great  lamentations, 
the  "gins"  especially  making  a  fearful  noise  and  evincing 
great  distress.  Special  honor,  he  thought,  was  shown  to  John 
on  account  of  his  position,  because  he  always  found  that  the 
ordinary  members  or  a  tribe  were  buried  without  such  display, 
and  their  bones  were  broken  up  and  put  indiscriminately  into 
the  graves.  That  accounted  for  the  accumulation  of  bones 
that  were  sometimes  found  on  the  banks  of  the  Torrens  when  a 
landslip  had  exposed  some  old  native  burying  ground.  Along 
the  banks  of  the  Coorong  it  was  a  common  practice  of  the 
blacks  to  bide  their  dead  in  the  branches  of  trees,  and  even 


now  the  remains  were  to  be  seen  in  the  branches  of  what  was 
known  as  the  cockatoo  buah.  (Mr.  Ingleby — "  Hear,  hear.") 
He  wondered  that  Mr.  Woods  had  not  referred  to  the  fact. 

Mr.  B.  G  Thomas  said  Mr.  Woods  spoke  of  the  Fort 
Jack  non  blacks  using  bows  and  arrows.  He  had  nerer  heard 
of  such  being  the  case,  and  was  sorry  Mr.  Woods  was  not 
present  to  give  his  authority.  Nothing  had  been  said  in  the 
paper  about  the  blacks  being  specially  fond  of  a  particular 
kind  of  fat  in  the  body,  which  they  generally  took  from  any 
human  victim  who  fell  into  their  hands,  or  even  from  the  dead 
of  their  own  tribe. 

Mr.  Ikolbbt  said  there  appeared,  too,  to  be  no  doubt  that 
the  natives  had  recognised  doctors  amongst  them.  He  had 
heard  of  the  bones  of  a  human  skeleton  being  perfectly 
articulated  by  one  of  their  doctors. 

Mr.  Mijlineox  said  with  regard  to  eating  fat,  he  had  often 
heard  the  blacks  speak  of  killing  a  native  of  another  tribe  for 
his  kidney  fat. 

Mr.  Butt  said  with  regard  to  the  special  honors  which 
seemed  to  be  paid  to  some  natives  at  their  death,  he  thought  it 
was  owing  to  their  royalty.  He  remembered  once  a  native 
queen  being  buried  at  Upper  Kensington  with  similar  rites  and 
ceremonies  to  those  which  had  been  described.  In  his  opinion 
it  was  only  because  of  her  royal  position. 

Mr.  Molihevx  said  he  did  not  think  there  was  any  recog- 
nised royal  family  among  the  blacks.  Any  man  among  them 
who  was  of  powerful  physique  or  displayed  any  special  daring 
or  intelligence,  was  respected  above  all  others,  and  recognised 
as  their  great  leader  or  chief. 

The  Hon.  B.  T.  Finwiss  said  he  remembered  King  John  very 
well.  He  was  a  man  of  very  powerful  frame  and  commanding 
appearance.  Reference  bad  been  made  to  the  question  of  naif 
castes  among  the  blacks.  Several  theories  had  been  advanced 
as  to  whether  there  was  or  was  not  any  dislike  to  them  on  the 
part  of  the  blacks.  He  remembered  being  at  Rapid  Bay  in 
1838,  and  being  camped  with  a  small  party,  including  a  few 
friendly  blacks,  among  whom  were  a  native  and  his  iubra  and 
a  half-caste  child.  The  night  was  very  rough,  and  the  child 
cried  a  great  deal.  The  black  man,  however,  got  up  and 
attended  to  it,  and  treated  it  entirely  as  his  own,  and  showed 
anything  but  a  dislike  to  it. 

Mr.  Isglebt  said  in  his  opinion  the  blacks  showed  no  special 
dislike  to  half-caste  children. 

Mr.  Molineux  endorsed  Mr.  Ingleby's  opinion,  bnt  said  he 
once  heard  a  black  say  in  reference  to  a  half-caste  child  that 
be  did  not  like  its  red  hair,  and  the  mother  subsequently 


confessed  to  having  eaten  it  because  it  was  too  much  like 
"  warrigal"  (wild  dog). 

Mr.  F.  Ch applb  nid  he  was  once  at  Point  Sturt,  and 
drew  attention  to  a  half -caste  child  amongst  the  blacks,  when  a 
resident  said  to  him,  "  Don't  appear  to  notice  it ;  they  don't 
like  it." 

The  Hon.  B.  T.  Fnnn&B,  in  referring  to  many  of  the  extra- 
ordinary and  revolting  customs  of  the  aboriginals  at  certain 
periods  of  life,  said  in  the  interests  of  the  Society  as  a  scientific 
institution  he  thought  a  record  of  them  should  be  preserved, 
even  if  the  description  were  given  in  one  of  the  dead  languages. 
He  hoped  as  Mr.  Woods  promised  to  take  up  the  subject  again 
that  he  would  not  overlook  that  point. 

On  the  motion  of  Mr.  Iwolfby,  seconded  by  Mr.  Chapple,  a 
vote  of  thanks  was  accorded  to  Mr.  Woods  for  his  paper. 

Ordinary  Misting,  March  11, 1879. 

Mr.  Rupert  Tnoleby,  Q.C„  Vice-President,  in  the  chair. 

The  Hois.  Secretary  laid  upon  the  table — 

*'  Statistical  Register  of  Victoria,  1877,"  Parts  VIII.  and  IX. 

"  Observations  at  Adelaide  Observatory,"  May  and  June, 
1878. 

Circulars  re  Melbourne  Exhibition. 

Dr.  J.  C.  Verco  was  elected  a  member  of  the  Council,  vice 
Jas.  MacOeorge  resigned  by  non-attendance. 

Dr.  J.  C.  Verco  read  a  paper  upon  "  Statistics  of  Consump- 
tion in  South  Australia,"  (see  page  11). 

Mr.  Thob.  D.  Sheaton  thought  immigration  influenced  the 
statistics  of  consumption  in  this  colony,  which,  having  the 
reputation  of  possessing  a  dry  climate,  was  resorted  to  by 
persons  suffering  from  that  complaint  in  the  hope  of  deriving 
benefit  from  so  doing.  He  had  made  a  diagram,  and  found 
that  between  the  ages  of  IS  and  16  more  died  than  were  born, 
which  showed  the  effect  of  immigration,  and  that  the  large 
bulk  of  the  population  were  aged  between  those  years. 

Mr.  Rvtt  suggested  that  Dr.  Verco  should  move  with  a  view 
to  getting  the  information  desired  inserted  in  the  return. 

Mr.  Ikglert  said  there  was  no  power  to  compel  the  doctors 
to  fill  in  the  returns. 

A  gentleman  observed  that  children  inherited  consumption, 
even  though  the  parents  came  here  and  recovered  their  health. 

Dr.  Verco  agreed  with  Mr.  Smeaton  in  thinking  that  the 
number  of  deaths  registered  as  having  occurred  from  con- 
sumption was  masked  by  immigration,  and  that  it  arose  very 
largely  from  immigration  of  persons  suffering,  who  before 
leaving  home  or  very  soon  after  arrival  were  consumptive.  It 
would  be  well  if  the  doctors  could  be  induced  to  fill  up  in  their 
returns  the  time  at  which  persons  dying  came  into  the  colony. 


nrr. 

Ordinary  Hxsrars,  Aran.  1, 1870. 

Professor  Tate,  F.G.S.  (President)  in  the  chair. 

The  Hon.  Secretary  laid  upon  the  table — 

"  The  True  Theory  of  the  Earth,  and  Philosophy  of  the  Pre- 
dicted '  End,'  "  by  an  anonymous  author. 

"  Observations  at  the  Adelaide  Observatory,"  July,  1878. 

"  Annual  Beport,  Adelaide  Botanic  Garden." 

Professor  Tatb  said  at  an  early  date  it  would  give  bint 
pleasure  to  supplement  the  information  which  had  already  been 
published  respecting  his  recent  trip  to  Eucla,  and  also  to  illus- 
trate his  paper  with  specimens  of  various  kinds,  provided  he 
could  get  them  ready  in  time. 

Mr.  U.  N.  Baoot  suggested  that  in  view  of  the  present 
interest  taken  by  the  public  in  the  subject,  some  information 
upon  the  subject  of  artesian  wells  would  be  useful. 

Professor  Tate  did  not  agree  with  Mr.  Bagot  in  that  matter. 
It  was  not  within  the  province  of  the  Philosophical  Society  to 
institute  lectures  upon  such  matters  as  could  be  found  in 
ordinary  test-books,  and  he  considered  that  persons  who  were 
perhaps  interested  pecuniarily  in  the  matter  should  not  be 
enabled  to  come  there  and  receive  for  nothing  information  for 
which  they  would  otherwise  have  to  employ  professional 
assistance  in  obtaining. 

The  Hon.  Sec.  then  read  a  paper,  written  by  Mr.  Otto 
Tepper,  upon  "The  Bocks  and  Cliff s  of  Ardrossan "  (see  p.  71), 
illustrated  with  coloured  sections,  sketches  and  diagrams. 


Ordinary  Meeting,  Max  26,  1879. 

Professor  B.  Tate,  F.G.S.,  President,  in  the  chair. 

The  Hon.  Secretary  laid  upon  the  table — 

"Observations  at  the  Adelaide  Observatory,"  September, 
1878. 

"  Statistics  of  Victorian  Friendly  Societies,"  by  H.  H. 
Hayter. 

"  Index  to  Victorian  Statistics  " 

The  Chairman  congratulated  the  members  upon  the  increased 
interest  taken  in  the  Society,  as  evidenced  by  the  late  acces- 
sions of  members,  and  trusted  that  this  would  lead  to  more 
work  being  accomplished.  He  mentioned  that  copies  of  the 
"  Journal  of  Proceedings  and  Beports"  were  ready  for  distri- 
bution to  such  of  the  members  as  had  paid  up  their 
subscriptions. 

Mr.  P.  Chappie,  B.A.,  B.Sc.,  then  took  the  chair. 

Professor  Tats  reada  paper  upon  "The  Physical  Features  and 
Natural  History  of  the  Country  around  the  Great  Bight," 
illustrated  by  diagrams  and  specimens. 


Mr.  8.  Tomkjotbon  suggested  a  continuance  of  the  paper  at 
some  future  time. 

It  ra  resolved  that  all  discussion  upon  the  subject  should 
be  postponed  to  a  future  date,  and  Professor  Tin  pro  mi  sod  to 
exhibit  bis  specimens  again. 

Ordlnaby  Mnrnra,  Jmra  8,  1879. 

Professor  R.  Tate.  F.G.S.,  President,  in  the  chair. 

The  Hon.  Secbktaby  laid  upon  the  table — 

"  Transactions  of  the  Royal  Society  of  Victoria."  toI.  15. 

"  Results  of  Bain  Observations  in  New  South  Wales  during 
1878,"  by  H.  C.  Russell,  B.A.,  P.B.A.8. 

"  Some  Talk  about  the  Great  Tidal  Wave  of  May,  1877,"  by 
J.  C.  Josephson,  C.E. 

The  following  persona  were  elected  ordinary  members  :— 

William  Addis,  merchant,  dime-street,  Adelaide. 

Edward  F.  Broom,  accountant,  Victoria-square,  Adelaide. 

Francis  F.  Coffee,  C.B.,  Engineer- in- Chief's  Office,  Pirie- 
street,  Adelaide. 

Louis  G.  Madley,  Principal  of  Training  College,  Grote-streot, 
Adelaide. 

Edward  B.  Sanger,  naturalist,  Glenelg. 

A  specimen  of  PoraAueartgia,  sent  to  the  Museum  by  Mr.  C. 
Peacock,  was  exhibited. 

Mr.  D.  B.  Adamhos  produced  a  sheet  of  fungus,  presenting  the 
colour  and  general  appearance  of  tanned  sheepskin,  about  one- 
eighth  of  an  inch  in  thickness,  which  he  had  taken  from  between 
the  annular  layers  of  a  red  gum  log.  On  touching  a  piece  of 
this  substance  with  fire  it  burned  like  touchwood. 

Mr.  Charles  Tonn,  Chief  Government  Astronomer,  offered 
some  remarks  upon  the  approaching  conjunction  of  Mara  and 

Mr.  Chables  Tonn  then  took  the  chair,  and  the  adjourned 
discussion  upon  Professor  Tate's  paper  upon  "  The  Physical 
Features  and  Natural  History  of  the  Country  around  the  Great 
Bight"  was  resumed. 

Mr.  S.  Tomkinsok  complimented  the  Professor  for  so  boldly 
expressing  his  opinion  with  regard  to  the  improbability  of 
finding  water  in  the  country  referred  to,  though  it  was  known 
that  such  an  opinion  would  be  unpopular.  The  Government 
had  wisely  availed  themselves  of  the  services  of  the  Professor, 
and  now  that  he  had  reported  upon  it,  they  might  with  mag- 
nanimity leave  it  to  the  natives,  who  best  Knew  how  to  avail 
themselves  of  its  resources. 

The  Hon.  B.  T.  Fnrans  wished  to  ask  to  what  geological  age 
the  cliffs  of  the  Great  Bight  might  be  assigned,  and  if  they 
were  contemporaneous  with  the  chalk  cliffs  of  England  P 


Professor  Tate  rend  a  portion  of  bis  paper  in  which  he  ex- 
pressed his  opinion  on  that  point.     (See  page  91.) 

Mr.  T.  G.  Poktok,  F.Z.S.,  asked  whether  the  skulls  of  the 
natives  of  the  Bunda  Plateau  were  different  from  those  of  the 
tribes  nearer  Adelaide. 

Professor  Tate  had  not  studied  the  matter,  but  he  had 
brought  back  material  for  those  who  were  interested  in  the 
subject.  He  considered  the  Murray  natives  superior  to  those 
near  Adelaide,  and  those  living  outside  the  Bunda  Plateau 
were  superior  to  those  living  within  its  confines,  who  were 
very  thin  in  the  body  and  had  narrow  and  elongated  heads. 
He  mentioned  several  distinguishing  peculiarities  in  the 
natives  of  the  Bunda  region,  which  perhaps  were  due  to  the 
great  privations  which  they  underwent.  They  partly  obtained 
their  subsistence  by  digging  out  the  great  wombats,  and  it 
sometimes  occupied  them  several  days  iu  digging  out  a  single 
burrow.  The  natives  used  a  pointed  stick  for  digging  with, 
and  a  stick  also  tipped  with  flint  for  killing  the  wombats. 
They  did  not  appear  to  be  capable  of  hunting  the  kangaroo, 
and  did  not  use  a  throwiug- stick,  as  do  the  natives  to  the  east- 
ward  about  Fowler's  Bay.  The  natives  arrived  at  maturity 
very  early,  and  the  women  were  old  at  thirty.  The  skull  from 
the  Bunda  region,  which  he  produced,  compared  very  unfavour- 
ably with  those  of  the  Murray  tribes. 

The  Hou.  B.  T.  Frames  asked  if  the  Professor  had  noticed 
whether  the  incisor  teeth  were  like  molars? 

Professor  Tate,  iu  reply,  referred  to  the  skull  of  a  Eucla 
native,  in  which  the  incisor  teeth  had  broadish  crowns. 

Mr.  ("has.  Todd  spoke  of  the  value  of  the  paper,  and  thought 
that  at  some  future  time  Professor  Tate  might  be  able  to  offer 
some  observations  upon  the  springs  extending  almost  up  to 
Charlotte  Waters.  He  understood  that  the  longest  drought 
made  no  difference  in  those  springs,  bo  they  must  have  a  strong 
source  somewhere.  From  the  MacDonnell  Ranges  the  water- 
courses were  of  considerable  length.  With  regard  to  the 
Bunda  region,  it  had  been  Professor  Tate's  interest  and  anxiety 
to  find  water,  and,  in  spite  of  his  bad  success,  he  could  not  but 
admire  the  ability  and  enterprise  he  had  brought  to  bear  upon 
the  work. 

The  Hon.  B.  T.  Frasiss  read  a  paper  upon  "  Will :  the 
Effect  of  Physical  Forces  acting  on  the  Brain,"  in  which  he 
referred  to  various  theories  on  the  subject,  quoting  largely 
from  standard  authors,  and  treating  upon  materialism  and 
trail  scendental  ism. 

A  very  short  discussion  ensued. 


it 

«c 


Obdikabt  Meeting,  July 

ProfeMor  B.  Tate,  F.G.S.,  President,  i 

The  Hoy.  Secbktaby  laid  upon  the  tal 

"  Entomological  Society's  Transactions 

Proceedings  of  the  Linnean  Society,' 

Proceedings  of  the  Numismatic  and  1 

Philadelphia. 
"  Native  Plants  of  Victoria  Succinctly 

Ferdinand  yon  Mueller. 
"  Observations  at  the  Adelaide  Observa 
In  asking  for  the  usual  vote  of  thank 

marked  upon  the  great  value  of  such  wot 

The  Hoy.  Secbetabt  read  a  letter  froi 
South  Australian  Institute,  stating  that 
agreed  to  recommend  that  a  subsidy  of  p 
the  subscriptions  to  this  Society  should! 
the  sum  granted  to  Institute. 

The  Hon.  Secbetaby  read  a  reply  from  t 
to  a  recommendation  forwarded  Dy  the  PI 
January  7,  1879.  Whilst  acknowledge 
the  subject  indicated  in  the  recommend* 
viewing  with  pleasure  the  fact  that  the  I 
Professor  Tate  entertained  the  opinion  thj 
not  be  required  for  the  accomplishment  c 
tion,  the  Council  of  the  University  requesl 
tively  small  number  of  subjects  "  might  b< 
desired  that  the  Council  should  add  to  i 
as  to  be  informed  of  the  arrangements 
could,  without  additional  expenditure, 
study  which  the  Philosophical  Society 
blished. 

The  Hoir.  Secbetaby  submitted  a  dra 
the  University  Council,  as  follows : — 

"Adelaide  Ph 

"To  Wm.  Barlow,  Esq.,  Registrar  of  the 
Adelaide  University. 

"  Sir— Tour  letter  of  the  81st  May,  referrini 
suggested  eonrse  of  study  for  the  training  of  Mi] 
the  Adelaide  Philosophical  Society  and  forwarded 
January  last,  has  been  considered  by  the  Soeiel 
draw  your  attention  to  the  following  points : — 

"1.  The  Society  did  not  affirm  that  the  < 
intelligent  application  of  science  to  the  process 
treating  the  ores' — could  be  attained  without  a 
but  suggested  that,  *  as  the  curriculum  of  the  TJi 
several  branches  of  knowledge  bearing  upon  1 
might,  by  the  addition  of  a  eomparatiTely  small  i 
te  a  eonrse  of  study  which  would  greatly  advan 


would,  by  giving  prominence  to  the  importance  of  the  subject,  pave  the  *w& 
Jot  a  mora  comprehensive  schema.' 

"  9.  The  branches  of    study  specially  needed  for  the  training  of  the 
Mining  Engineer,  and  already  included  in  the  UnrversrJy  course,  are  aw 


b.)  Mathematics     (spplia 


kinetics,  and  physics  ft 
f"c,J  MinsraJo 
(d.)  Geology. 


(t.)  Chemistry,  including  the  el> 
metals,  and  the  chief  applications 
miaiifaetnrat. 

(/.)  Practical  chemistry,  including  the  analyali  of  i 


Philosophical  Society,  should  sappier. 

(g.)  The  application  of  fit)  to  meehauisal  drawing  end  surveying. 

(h)  The  application  of  (b)  to  the  methods  of  mining  and  to  the 

mechanise    of   the    steam-engine    and    pumping     and    droning 

machinery. 

"  4.  It  will  be  Been  that  the  extra  subjects  are  comparatively  few  in 

number,  and  eoniiet  in  the  practical  application  ol  ■objeeta  already  tanght 

"They  are  for  the  most  part  Mnpajaad  in  the  combo  of  training  defined  in 
the  University  calendar  for  candidate!  for  the  Angas  Engineering  Scholar- 
ship, who  hare  (under  olauae  4  of  the  regulations)  to  pass  an  eiamination 
in  mechanise  and  drawing,  and  such  other  subjects  as  the  Council  erf  the 
University  shall  from  time  to  time  direct,  ana  must  (under  clause  6)  have 
passed,  to  the  satisfaction  of  the  Council  of  the  University,  through  such 
courses  of  special  studies  and  preotieal  training  at  shall  from  time  to  time 
be  prescribed  by  the  statutes  or  regulations  of  the  University.'' 

Beply  approved. 

The  Pbesidkkt  read  portion  of  a  private  letter  which  he  had 
received  from  the  Hon.  L.  Macleay,  of  Sydney,  in  which  he 
stated  that  he  approved  highly  of  a  suggestion  made  by  Pro- 
feasor  Tate  that  a  congress  of  science  workers  should  be  held 
during  the  International  Exhibition,  and  that  annual  meetings 
might  be  arranged  for  in  the  various  colonies  on  the  principle 
of  the  British  Association.  He  would  prefer  the  Association 
to  include  all  the  sciences  coming  under  the  term  natural 
history,  grouped  as  follows : — First  section,  anthropology, 
ethnology,  ana  philology  ;  second  section,  zoology  and  botany ; 
third  section,  geology,  geography,  and  meteorology ;  fourth 
section,  medical  science.  He  hoped  that  Professor  Tate  would 
be  present  in  Sydney  to  assist  at  the  opening  of  the  Exhibition 
and  to  originate  and  organise  the  "  Australian  Association  for 
the  Promotion  of  Science." 

A  short  discussion  ensued,  during  which  comparisons  were 
instituted  between  the  various  colonies  in  the  matter  of 
scentific  inquiry,  and  in  which  New  South  Wales  and  New 
Zealand  were  very  favourably  mentioned. 

The  President,  with  respect  to  objects  and  drawings  shown 
lit  the  Society's  meetings,  expresaed  the  opinion  that  the  exlii- 


bitor  had  a  sort  of  copyright  over  them,  and  without  his 
consent  they  should  not  be  made  .public.  He  mentioned  a 
letter  which  accompanied  same  drawings  of  butterflies,  in  which 
the  exhibitor  asked  that  they  might  not  be  copied,  and  remarked 
that  it  would  be  a  breach  of  etiquette  to  copy  such  drawings 
without  the  consent  of  the  contributor.  He  then  placed  the 
drawings  alluded  to  upon  the  table,  as  well  as  some  fossils 
received  from  Mr.  J.  G.  O.  Tepper,  of  Ardrossan,  amongst  the 
latter  being  the  head  of  a  Tribolite  (Olentu),  which  Professor 
Tate  pronounced  to  be  an  undoubted  evidence  of  the  Lower 
Silurian  origin  of  the  rock  from  which  it  was  taken. 

The  Hok.  Secretary  read  a  paper  entitled  "  A  Census  of  the 
Insect  Fauna  of  Sooth  Australia,'  by  O.  Tepper  (see  page  83). 

A  discussion  followed,  during  which  Professor  Tate  said  Mr. 
Tepper  had  shown  wonderful  industry  and  observation  in  his 
researches,  and  had  made  himself  acquainted  with  the  habits  of 
the  insects  in  a  way  that  showed  how  entomology  could  be  made 
of  practical  benefit.  A  good  many  people  looked  upon  beetle 
and  butterfly  collecting  as  a  ridiculous  pursuit,  on  a  par  with 
the  accumulation  of  old  china ;  but  when  timber  gets  destroyed 
and  other  ravages  were  committed  the  knowledge  of  the  ento- 
mologist was  sought  for  as  valuable.  Reference  was  also  made 
by  members  to  various  insects  from  abroad  which  had  become 
acclimatised,  amongst  which  was  the  curculio  (OtiorAynchus 
neridionalU't)  attacking  the  bark,  leaves,  and  tender  shoots  of 
shrubs  and  trees. 


OunrKABT  Meeting,  August  5,  1879. 

Professor  R.  Tate,  F.G.S.,  President,  in  the  chair. 

Baron  Ferdinand  von  Mueller,  K.C.M.G.,  F.R.S ,  Ac,  and 
George  French  Angas,  F.L.S.,  Corr.  Memb.  Zool.  Soc.,  were 
elected  honorary  members. 

William  Russell,  of  Port  Adelaide,  was  elected  an  ordinary 
member. 

The  Hok.  Secretary  read  a  letter  from  the  Committee  of 
Council  of  Adelaide  University,  in  answer  to  letter  from  the 
Adelaide  Philosophical  Society  of  July  1,  1879,  re  mining 
engineering,  reiterating  the  opinion  that  the  proposed  addition 
to  the  curriculum  would  entail  an  expense  which  the  University 
Council  would  not  be  justified  at  present  in  incurring.  He 
also  stated  that  an  acknowledgment  of  its  receipt  had  been 
forwarded. 

Professor  Tate  gave  notice  of  motion  for  next  meeting,  as 
follows : — "  That  in  the  event  of  the  Board  of  Governors  of 
the  Institute  being  called  upon  to  decide  upon  the  question  of 
opening   the    Museum   on   Sunday   afternoons,  this  Society 


requests  iti  representative  to  vote  in  favor  of  throwing  open 
the  Museum  on  Sundays." 

Mr.  T.  Cloud,  of  Wallaroo  Smelting  Works,  produced  a 
number  of  specimens  of  wash-dirt  from  the  Bingara  diamond, 
field  of  New  South  Wales,  given  him  by  Hr.  A.  Livenedge, 
Professor  of  Geology  and  Mineralogy,  "University  of  Sydney. 
He  stated  that  they  were  specimens  of  bed-rock,  upon  which 
drift  occurred.  The  drift  was  only  a  few  feet  in  depth,  and 
was  represented  in  different  parts  of  the  district  by  the 
specimens  laid  on  the  table.  The  process  of  extracting  seemed 
to  consist  of  putting  the  stuff  in  a  machine  to  separate  the 
clay  and  small  pebbles,  and  the  diamonds  were  separated  by 
one  of  Hunt's  diamond  machines.  The  gems,  stones,  Ac, 
accompanying  the  diamond  were  tourmaline,  or  jet  stone, 
occurring  as  rolled  prisms ;  sircon ;  sapphire,  generally  in 
small  angular  pieces,  usually  of  a  pale  colour;  topaz,  in 
rounded  fragments  ;  garnet,  in  small  rough  ill-formed  crystals: ; 
spinelle,  not  common  ;  quartz,  in  small  prisms  ;  brooktte,  very 
rare;    titaniferoua    iron,   common;   magnetic  iron  in  small 

Srisms ;  wood  tin,  rare ;  gold  and  osmiridium,  rare.  The 
iamonds  were  small,  some  clear,  colourless,  and  transparent, 
others  a  pale  straw  colour.  One  or  two  very  small  dark  ones 
were  found,  also  some  of  a  greenish  hue. 

Mr.  Cloud  also  produced  a  piece  of  atacamite  found  in  the 
flues  of  the  Wallaroo  Smelting  Works.  (See  p.  80.)  He  also 
showed  a  double  sulphide  of  copper  and  iron  crystallised, 
corresponding  in  chemical  constitution  and  crystalline  cha- 
racter with  the  natural  product  (Borell)  which  had  been  found 
in  the  copper  furnaces. 

The  Bev.  J.  E.  T.  Woods'  paper  on  "  Australian  Starfishes" 
was  taken  as  read.     (See  page  88.) 

Dr.  J.  F.  Joyce  read  a  paper  on  "Sunstroke,"  in  which  be 
explained  the  various  symptoms  attending  an  attack,  and 
recommended  several  simple  remedies,  as  well  as  precautionary 
measures,  such  as  avoidance  of  exposure  to  the  sun,  abstinence 
from  alcoholic  liquors,  and  the  use  of  a  damp  cloth  in  the  hat 
when  working  in  the  sun. 

Dr.  S.  J.  Maoakey  mentioned  the  fact  that  decomposition 
set  in  very  rapidly  in  cases  where  death  resulted  from  mm* 

Professor  Tatk  remarked  that  a  confirmation  of  Dr.  Magarey'i 
statement  existed  in  the  fact  that  collectors,  who  frequently 
killed  animals  by  tying  them  in  the  sun  with  their  heads 
immovable,  were  compelled  to  remove  the  skins  speedily,  aa 
decomposition  soon  ensued. 

>tr.  Ebkheeeb  Cooks,  MP.,  read  a  paper  "  On  the  Museum* 
j_   Australia  and  New  Zealand,"  in  which  he  pointed  out  the 
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we  were  still  doing  nothing,  and  he  desired  to  urge  the  necessity 
of  some  action  in  the  interests  of  the  community  st  large- 
Mr.  Magabey  pointed  oat  that  the  Taamauiau  Museum  was 
thirty  rears  older  than  ours ;  the  building  was  put  up 
economically  ;  and  in  Sydney  the  fine  structure  was  obtained 
under  favourable  circumstances.  In  New  Zealand  the  Hiucam 
was  not  an  expensive  one  He  believed  that  the  one  in  Christ- 
church  was  of  wood. 

Hr.  Cooke  said  he  thought  that  those  of  Cbristehurch  and 
Dunedin  were  of  stone. 

Mr.  Magarit  said  Mr.  Cooke's  arguments  were  sufficiently 
good  to  stand  without  his  miking  unfavourable  comparisons. 

Professor  Tate  referred  the  meeting  to  his  own  remarks  on  a 
former  occasion  when  he  dealt  with  the  question  of  the  value  of 
Museums,  and  that  of  our  Museum  not  fulfilling  its  proper  func- 
tions— viz.,  in  the  way  of  accommodation  and  in  other  respects. 
The  Museum  might  be  in  connection  with  the  University.  The 
Curator  was  hampered,  and  had  not  the  liberty  of  buying  on 
his  own  responsibility  good  specimens  which  were  often  placed 
in  his  way.  The  Council  of  the  University  were  liberal  to 
him  (Professor  Tate),  and  he  trusted  that  the  Museum  con- 
nected with  the  University  would  be  one  which  the  colony 
could  be  proud  of  ;  he  intended  to  do  his  utmost  to  make  it  so. 
New  Zealand  as  a  scientific  colony  ranked  high,  and  had  a 
foremost  place  amongst  the  British  colonies.  The  scientific 
men  connected  with  it  were  of  world-wide  reputation. 

Mr.  ('hopple  suggested  that  some  temporary  building  might 
be  provided,  so  that  collections  might  not  be  lost.  The  matter 
was  very  pressing,  and  something  should  be  done,  even  if  it 
were  only  to  put  np  a  weatherboard  building  for  the  exhibition 
of  valuable  specimens. 

Professor  Tate  remarked  that  the  tendency  here  appeared 
to  be  to  spend  all  the  money  on  the  outside  and  starve  the 
interior.  If  £20,000  were  put  at  the  disposal  of  some  practical 
gentlemen  they  would  put  up  a  building  that  would  last  100 
years  and  serve  its  purpose  well. 

Obdikaky  Meeting,  September  2,  1879. 

Professor  R.  Tate,  President,  in  the  chair. 

The  How.  Secretary  laid  upon  the  table: — 

"  Observations  at  the  Adelaide  Observatory  for  December, 
1878." 

"Besults  of  Observations  in  Meteorology,  4c.,  in  Mel- 
bourne."   By  E.  J.  Ellery,  F.B.8.    Vol.  V. 

"  Eucalyptographia,"  first  and  second  Decades.  By  Baron 
c*erdinand  von  Mueller. 

J.  W.  Billiatt  was  elected  an  ordinary  member. 
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Dr.  Gosas  said  that  this  being  the  first  occasion  on  which 
lie  had  been  enabled  to  attend  the  meetings  of  the  Societj 
since  the  delivery  of  the  President's  inaugural  address  in 
October  last,  he  wished  to  correct  a  few  errors  into  which  the 
"Professor  had  probably  been  inadvertently  led,  and  which  he 
was  sure  the  Professor  would  correct  as  soon  as  he  was  con- 
winced  of  his  error.    The  first  was  with  respect  to  the  space 
-which  would  be  available  for  Museum  purposes  in  the  proposed 
new  Institute  building,  which,  instead  of  being  inferior  in 
area  to  that  at  present  possessed  by  the  Museum,  would  be 
greatly  increased.    The  second  point  was  with  regard  to  the 
management,  which  the  Professor  had  found  fault  with,  but  he 
directed  attention  to  the  annual  reports,  in  which  the  require- 
ments of  the  Museum  had  been  urged  without  ceasing. 

Mr.  B.  Bees  supported  the  remarks  made  by  Dr.  Gesso  in  a 
lengthy  speech,  in  which  he  mentioned  that  the  space  devoted 
to  die  Museum  in  the  new  building  would  be  200  feet  long  by 
55  feet  wide  and  44  feet  high. 

Mr.  C.  Tonn,  C.M.G.,  supported,  stating  that  with  respect  to 
the  purchase  of  specimens  the  Governors  had  never  opposed 
any  purchases  recommended  by  the  Curator.  He  mentioned 
the  entomological  collection  made  by  the  late  Mr.  Odewahn,  of 
G&wler,  and  stated  that  it  was  not  purchased  because  it  had 
been  reported  upon  by  the  Curator  as  not  being  of  any  great 
value  to  the  Museum. 

Professor  Tate  admitted  that  he  might  have  been  misled  as 
to  the  space  available  for  the  Museum,  but  asked  if  the  whole 
of  the  space  mentioned  by  the  previous  speakers  would  be  at 
once  placed  at  the  disposal  of  the  Curator,  or  whether  it  was 
not  the  fact  that  a  small  portion  only  would  be  set  apart,  and 
the  remainder  of  the  accommodation  relegated  to  the  distant 
future,  when  the  whole  of  the  proposed  building  should  be 
completed  ?  He  had  made  no  attack  upon  the  governing  body 
of  the  Institute,  but  only  spoke  in  the  interests  of  the  Museum, 
and  reallyaddressed  his  remarks  to  the  Government  and  to  the 
public.  He  considered  the  specimens  in  the  Museum  were 
badly  displayed,  and  possessed  no  educational  value ;  but  he 
had  not  asserted  that  the  Museum  was  badly  managed.  His 
aim  had  been  to  show  that  there  had  not  been  such  a  display 
of  the  specimens  as  might  have  been  wished,  even  with  the 
space  available.  He  denied  that  the  public  could  derive  in- 
struction, and  as  a  professional  Curator  he  stated  that  they 
could  be  better  arranged.  He  mentioned  the  fact  that  there 
was  no  mineralogical  collection  available  for  transmission  to 
the  Sydney  Exhibition,  and  that  collectors  were  now  engaged 
in  the  work  of  gathering  specimens. 

Dr.  Gosse  said,  with  respect  to  a  diamond  mentioned  by 
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Professor  Tate  as  Laving  been  offered  to  the  Museum  for  £8, 
that  no  such  offer  had  been  made  to  the  Governors. 

Canon  Fabb  rose  to  supplement  the  observations  made  by  the 
previous  speaker,  hut  was  checked  by  the  President  after 
making  a  few  remarks,  in  which  he  stated  that  the  apace  avail- 
able in  the  first  section  of  the  new  building  would  be  70  x  40 
feet,  with  a  gallery  166  feet  long,  giving  a  total  area  of  4,672 
feet. 

Dr.  Maoausy  characterised  the  discussion  as  irregular  and 

r"  list  the  rules.  He  said  that  it  was  undignified  for  four  of 
Governors  to  take  up  the  time  of  the  meeting  in  attacking 
the  President.  The  Philosophical  Society  was  not  bound  by 
the  opinions  and  utterances  of  its  President.  He  thought  the 
Professor's  remarks  would  do  more  good  for  the  Museum  than 
anything  the  Governors  had  ever  done,  and  that  they  might 
justly  claim  him  as  being  on  their  side. 

Professor  Tate  said  he  had  allowed  the  discussion  to  proceed, 
although  very  irregular,  because  if  he  had  checked  it  it  might 
have  been  thought  that  he  was  desirous  of  escaping  any  censure 
which  might  be  considered  to  be  levelled  at  him. 

After  a  few  further  remarks  the  discussion  closed. 

In  the  absence  of  the  Hon.  Secretary,  Mr.  Titos.  D.  Smkaton 
read  "A  Census  of  South  Australian  Insects.  Part  II."  By 
J.  G.  0.  Tapper  (see  page  38). 

Professor  Tate  read  a  paper  on  "  The  Newer  Tertiaries  of 
Munno  Para,  and  the  Water-bearing  Capabilities  of  the 
Adelaide  Plains."     By  Gavin  D.  Scoular  (see  p.  60). 

The  following  papers  were  taken  as  read  : — 

"  Recent  and  Fossil  Species  of  Australian  Salenariadas."  By 
J.  B.  T.  Woods.* 

"Zoologies  et  Palaxmtologica  Miscellanea."  By  Prof.  K. 
Tate.     (See  page  129.) 

"  Note  on  the  Artificial  Formation  of  Atacamite."  By  J.  T. 
Cloud.     (See  page  80.) 


Air  if  ual  Meetdtg,  October  7,  1879. 

Professor  R.  Tate,  F.G.S.,  President,  in  the  chair. 

The  Hon.  Seceetaby  laid  upon  the  table — "  South  Australian 
Aboriginal  Folk-lore,"  from  the  MSS.  of  the  late  Eev.  G. 
Taplin,  published  by  the  Government  of  South  Australia; 
"Meteorological  Observations  of  the  Summer,  Winter,  and 
Spring  of  1878-9,  taken  in  England,"  by  C.  L.  Wragge,  F.RG.S. 

Professor  Tate  read  his  President's  annual  address  on  "  Out- 
lines of  South  Australian  Geology."     (See  page  mil.) 

•  The  publication  of  tfaia  paper  is  uusToiiliUjr  postpaasd. 


The  Hoir.  Sxcbetaby  read  the  Annual  Beport  and  Balance* 
sheet.     (Seepage  xxxvi.) 

The  following  gentlemen  were  elected  as  officers  and  Council 
for  the  ensuing  year : — 

President— Professor  B.  Tate,  F.G.S. 

Vice-Presidents— Chas.  Todd,  C.M.G.,  F.B.A.S.,  M.S.T.E., 
and  Predk.  Chappie,  B.A.,  B.Sc. 

Hon.  Treasurer — Thos.  D.  Smeaton. 

Hon.  Secretary— Walter  Butt,  C.B. 

Council  (in  addition  to  above)— J.  C.  Yerco,  M.D. ;  S.  J. 
Magarey,  M.B. ;  D.  B.  Adamson,  B.  Hickson,  M.I.C.E. 

Votes  of  thanks  were  accorded  to  the  officers  for  the  past 


REPORT  OF  THE   COUNCIL 

OF     THE 

/DELAIDE  PHILOSOPHICAL  SOCIETY, 

Fob  the  Teak  kn-diwo  September  80th,  1879. 


The  Council  has  the  satisfaction  of  stating  that  the  useful 
work  of  the  past  year  is  at  least  equal  to  that  recorded  of  any 
previous  year  in  its  history. 


.  "  The  Aborigines  of  South  Australia,"  by  J.  D.  Woods; 
"  Statistics  of  Consumption  in  South  Australia,"  by  3.  C. 
Verco,  M.D. ;  "  The  Bocks  and  Cliffs  at  ArdroBBan,  by  0. 
Tepper;  "The  Physical  Features  and  Natural  History  of  the 
Country  around  the  Great  Bight,"  by  Prof.Balph  Tate,  F.G.S.; 
"  Will :  the  Effect  of  Physical  Forces  acting  on  the  Brain,"  by 
Hon.  B.  T.  Finniss  -,  "  Census  of  the  Insect  Fauna  of  South 
Australia,  Parti,"  by  0.  Tepper  ;  "List  of  Australian  Star- 
fishes," by  Bey.  J.  E.  T.  Woods,  F.L.S.,  F.G.S.,  4c. ;  "  Sun- 
Btroke,"  by  J.  F.  Joyce,  M.D.  ;  "  Museums  in  Australia  and 
New  Zealand,"  by  E.  Cooke,  M.P. ;  "Census  of  the  Insect 
Fauna  of  South  Australia,  Part  II,"  by  O.  Tepper;  "The 
Newer  Tertiaries  of  Munno  Para,"  by  Gavin  Secular  ;  "  Becent 
and  Fossil  Species  of  Australian  Salenariade,"  by  Rev.  J.  E.T. 
Woods,  F.L.S.,  F.G.S.,  &e. ;  "  Zoologica  et  Pala?ontologi<» 
Miscellanea,"  by  Prof.  Ralph  Tate,  F.G.S. ;  "  Note  on  the 
Artificial  Formation  of  Atacamite,"  by  J.  F.  Cloud,  F.C.S. 

TheCouncil  has  felt  that  the  Society  was  not  obtaining  from  its 
affiliation  to  the  South  Australian  Institute  all  the  advantages 
which  had  been  intended  by  the  Legislature  to  attend  such  s 
connection,  and  has  represented  to  the  Government  that 
although  the  Institute  Act  provides  that  the  affiliated  Societie" 
may  share  in  the  moneys  provided  for  Institute  purposes  by 
the  annual  vote  of  Parliament,  the  estimates  were  worded  in 
such  a  manner  that  they  were  precluded  from  the  enjoy16"' 
of  this  privilege.  The  Government  has  acknowledged  the 
justice  of  the  representation,  and  the  wording  of  the  estimat'*' 
w  passed  this  session,   places  the  affiliated  Societies  on  the 


same  footing  m  country  Institutes,  the  subscriptions  to  which 
are  subsidised  by  the  Government  at  the  rate  of  pound  per 
pound.  The  augmented  income  which  will  result  from  this 
decision  will  enable  the  Council  to  fulfil  the  hope  expressed  in 
their  last  report,  and  to  publish  the  transactions  and  proceed- 
ings annually,  and  in  a  more  complete  form  than  was  possible 
in  the  volume  for  1877-78.  The  transactions,  being  forwarded 
to  the  leading  scientific  Societies  of  the  world,  afford  an  oppor- 
tunity of  putting  before  students  facts  in  connection  with  the 
natural  history  of  this  Province,  which,  though  very  valuable, 
would  otherwise  be  lost.  The  Council  therefore  urges  upon  all 
the  members  that  they  should  place  upon  record  their  own 
observations  and  such  as  may  come  under  their  notice  by 
communicating  them  in  the  form  of  papers  or  memoranda  to 
the  Society.  A  correspondence  has  taken  place  between  the 
Society  and  the  Council  of  the  Adelaide  University,  in  which 
the  Society  urged  upon  the  Council  the  advisableness  of  adding 
to  the  University  curriculum  lectures  upon  the  practical 
application  to  the  profession  of  mining  engineering,  of  the 
subjects  already  included  in  the  course  of  study  as  laid  down 
in  the  University  Calendar,  with  the  object  of  inducing  the 
more  scientific,  and  therefore  the  more  economic,  development 
of  the  mineral  resources  of  the  Province.  The  University 
Council  has  acknowledged  the  importance  of  the  subject,  but, 
after  a  long  consideration  of  the  Society's  suggestions,  has 
come  to  the  conclusion  that  financial  considerations  must 
prevent  any  steps  being  taken  in  this  direction  at  present. 
Death  has  again  removed  from  our  midst  one  of  our  oldest 
members.  Sir.  Benjamin  Herschel  Babbage,  C.E.,  may  almost 
be  considered  to  have  been  one  of  the  founders  of  the  Society, 
having  joined  it  on  17th  January,  1853,  one  week  after  its 
formation.  He  has  throughout  taken  a  deep  interest  in  the 
Society's  work,  and  has  several  times  held  the  office  of  Vice- 
President.  There  has  been  during  the  year  an  increase  of  six 
in  the  membership  of  the  Society.  This  is  a  matter  for  con- 
gratulation, but  the  Council  feel  that  there  are  many  gentlemen 
in  the  Province  who  are  interested  in  the  progress  of  science, 
and  who  might  materially  advance  the  same  by  connecting 
themselves  with  this  Society,  whose  names  do  not  appear  on 
our  roll.  They  also  regret  that  only  two  young  men,  and  no 
ladies,  have  availed  themselves  of  the  advantages  held  out  by 
the  recently  adopted  rule  forming  the  class  of  associates.  In 
conclusion,  the  Council  expressed  a  hope  that  their  successors 
may  receive  the  support  of  every  member,  and  that  the  progress 
which  has  characterised  the  Society  during  the  last  two  yean 
may  continued  in  the  future. 
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The  Anniversary   Address   op  the 
President, 

Pbofessor  Balph  Tate,  Assoc.  Lin.  Soc,  F.G.S. 

Pkkfatoky. — At  our  last  Anniversary,  when  I  had  the  honour 
of  addressing  you  from  this  chair,  I  took  occasion  to  sketch  the 

S  resent  state  of  our  knowledge  of  the  Natural  History  of 
oath  Australia.  But  as  that  retrospect  does  not  embrace 
Geology,  beyond  indicating  the  chief  published  sources  of  our 
information,  and  directing  attention  to  the  salient  points  of 
our  geology  about  which  accurate  observations  are  needed,  I 
propose,  now,  to  supply  the  omission.  I  shall,  however,  pursue 
a,  somewhat  different  plan  in  dealing  with  the  Geology  than  I 
did  with  the  other  branches  of  Natural  History,  and  instead  of 
a  mere  review  of  what  has  been  published  on  the  subject,  I 
will  incorporate  all  the  information  that  I  have  acquired  by 
personal  observation  and  by  correspondence  with  what  has 
been  written.  In  this  endeavour  I  hope  to  present  you  with  a 
more  systematic  and  fairly  comprehensive  history  of  the 
geological  changes  that  this  land  of  ours  has  undergone  than 
it  would  otherwise  be  possible.  An  attempt  of  the  kind  was 
made  by  me  in  a  course  of  lectures  on  "  The  Ancient  Physical 
Geography  and  Geology  of  South  Australia,"  delivered  during 
the  winter  of  1877  under  the  auspices  of  the  University  of 
Adelaide. 

The  following  Syllabus  is  a  reprint,  as  advertised : — 
Lscnnw  I.  —April  9th. 

Educational  nine  and  object*  of  Geological  Science. 

Geological  preliminaries,  embracing  the  origin  and  phenomena  of  igneous 
and  sedimentary  rooks,  and  the  classification  of  sedimentary  rooks. 

.,     ,.  .  .  ,__. — w  0j  gouti1  Australia.    Coast  scenery,  and  its  relation  to 


Lionraa  n. — April  16th. 
The  origin  and  characteristic*  of  our  shingle  beaches  and  sand  donas — 
The  Coorong  and  Murray  bar. 

Nature  and  origin  of  alluvial  plains.    The  Biscuit  Flat  and  its  eharao. 
taristies. 

Lscnraa  TU.— April  23rd. 

Sooth  Australia  slowly  rising :  iti  ancient  sea  margins.    Raised  beaches 

of  Victor  Harbour,   Aiding*,  Brighton,   Yorke'n   Peninsula,   4c.      Beoent 

---*-»  limestone  and  other  deposits  of  Dry  Creek,  Qlenelg,  Edith  burgh, 


Victor  Harbour,  Laoepede  Bay,  *c.  Contemporaneous  sandhills  of  Plympton, 
Alberton,  and  Cape  Northumberland. 
Distribution  of  marine  lite  In  depth. 


of  the  gorge  ol  the  Biver  Murray,  and  proofi  of  ■  former  lake-expansion  of 
the  Mum;  water*  over  the  Murray  pi**— ti 

Nature  and  origin  ol  the  white  limestone  of  Adelaid*. 
Lacuna  V.-    May  7th. 

The  origin  of  oar  salt  lagoons  mud  of  the  brackish  waters  of  oar  well*. 
Lake  Torrene — an  urn  of  Spenocr'e  Onlf,  or  a  salt  lagoon?  Underground 
drainage  in  the  Sonth-Eaatern  District*.  The  Adelaide  hilli  one*  onvelopad 
in  perpetual  mow  :  the  ioe-worn  aspect,  and  other  evidence  of  glacial  acticm. 
Ioo-bome  granitic  block*  on  Yorke'a  Peninsula ;  iee  aaratehc*  In  the  valley 

Of  the  Tnman . 


Retrospect.    The  subsequent  olimatio  changes  which  gave  riae  to   the 
present  order  of  things.    The  extinction  of  the  large  animals. 

The  volcanoes  of  the  South-east;  proofs  of  their  comparative  rocantnc**, 
Diatribation  of  voloanio  material  beyond  the  present  volcanic  centre*. 
Laorous  Vn.  and  Tin.- May  Slat  and  May  88th. 


Torrens,  Ac. 

The  semi-tropical  character  of  the  marine  productions  of  the   period — 
colossal  sharks,  carnivorous  whales,  Ac.    The  relation  of  the  fauna  to  recant 


Lbctum  DC— June  18th. 
Jurassic  formation  of  the  interior. 

The  geological  structure  of  the  Adelaide  hilli ;  two  distinct  acta  of  strata 
—the  older  and  metalliferons,  the  younger  and  non-metalUferowa.  The 
ancient  volcanoes  of  the  Adelaide  hills,  and  their  association  with  the  gold 
and  copper  bearing  rooks. 

Lectbbz  X. — June  25th. 


"  Coorongite." 

Ab  moat  of  the  facte,  then  communicated,  were  chiefly 
acquired  by  personal  observation,  extending  over  the  brief 
period  of  fifteen  months,  I  doubted  whether  my  generalisations 
about  such  a  vast  and  unexplored  region  as  South  Australia 
would  not  require  considerable  modification  as  the  result  of 
more  extended  observation.  This  fear  restrained  me  from 
publishing  the  lectures ;  but  having  greatly  extended  the  area 
of  observation,  and  having  been  assisted  by  other  workers,  in 
the  interval  of  more  than  two  years,  which  has  elapsed  since 
the  delivery  of  the  lectures,  I  present  you  with  more  confl- 
alence  these  "  Outlines  of  South  Australian  Geology,"  which 
0i*e,  however,  based  on  them.    The  interest  that  is  shown  for 


the  subject  will  justify  th©  issue  of  the  "  Outline*,"  despite 
that  imperfection  which  inevitably  belongs  to  it  as  a  pioneer 
work.  To  conclude  these  introductory  remarks,  I  may  state 
that  the  field  of  unexplored  facts  is  so  vast  that  there  is  ample 
room  for  an  army  of  workers,  acting  independently  and  for 
many  years  to  come.  If  amateurs  would  only  give  to  the 
Society  what  they  know  of  the  geology  of  particular  localities 
in  their  neighbourhood,  we  should  make  a  great  advance  towards 
a  complete  geological  history  of  the  colony.  I  owe  to  not  a 
few  in  the  Far  North,  on  the  Murray,  in  the  South-Eatt,  and 
elsewhere  hearty  thanks  for  their  active  co-operation  in  my 
geological  investigations,  and  for  the  promise  of  future  help. 
That  there  are  men,  who  are  not  altogether  absorbed  in  money- 
getting,  able  and  willing  to  add  to  our  stock  of  knowledge,  I 
have  good  reason  for  saying. 

LEADING    PHYSICAL   FEATTJBES    OF   SOUTH 
AUSTRALIA. 

If  we  inspect  the  map  of  South  Australia  proper,  we  observe 
that  the  mountain  ranges  follow  the  general  direction  of  the  two 
Gulfs,  St..  Vincent's  and  Spencer.  The  elevated  regions  of  the 
southern  part  of  the  Province  occupy  three  well-defined  areas, 
separated  from  each  other  by  the  gnus  mentioned ;  but  in  their 
northerly  extension  they  approach  each  other,  and  to  the  north 
of  Lake  Torrens  no  well-defined  mountain  system  obtains. 
Our  ranges  are  rather  of  a  composite  character,  consisting  of 
parallel  ridges,  often  separated  by  broad  and  deep  plain-like 
valleys ;  this  feature  is  most  prominent  to  the  north  of 
Kooringa. 

The  first  group  is  that  of  the  Adelaide  chain,  which  com- 
mences at  Cape  Jerris  and  occupies  the  coast  line  to  the  north 
aa  far  as  Normanville,  and  to  the  east  as  far  aa  Port  Elliot, 
and  continues  with  varied  height  in  a  nearly  north  direction  to 
beyond  Lake  Frome,  a  distance  of  860  miles.  It  attains  its 
greatest  elevation  in  the  Mount  Lofty  and  Barossa  districts, 
and  it*  chief  highest  points  are  Mount  Lofty,  2,331 ;  Kaiser. 
otnhl,  1,973;  Lagoon  Hill,  2,285;  and  north  of  Burra  Burra, 
MonntCone,2,601;£aaorback,2,B84.  It  is  very  little  interrupted 
in  its  course,  and  that  only  by  a  few  narrow  gorges  through  which 
are  discharged  our  insignificant  rivers,  emptying  themselves 
into  St.  Vincent's  Gulf.  Two  spurs  are  thrown  off  on  its 
western  side  within  our  immediate  district,  one  terminating  in 
the  sea  cliffs  between  Marino  and  Morphett  Vale,  and  the 
second  in  those  forming  the  southern  boundary  of  Aldinga 
Bay. 

The  second  group  is  that  of  the  Flinder's  Bange,  which 
commences  in  the  elevated  land  of  Northern  Torke's  Peninsula, 


but  more  prominently  in  the  conspicuous  Mils  termed  the 
Hummocks  at  the  Head  of  St.  Vincent's  Gulf,  thence  it  follows 
a  curvilinear  line  with  a  general  northerly  direction  to  round 
the  head  of  Lake  Torrens.  The  east  coast  of  Spencer's  Gulf 
and  Lake  Torrens  has  the  same  general  direction  as  this  chain, 
and  to  which  it  is  in  close  proximity ;  and  also  because  of  the 
small  annual  rainfall,  about  12  inches,  though  the  elevation  of 
the  range  is  higher  than  that  of  the  Adelaide  chain,  the  rivers 
are  all  short,  and  for  the  most  part  do  not  reach  the  sea  or 
Lake  Torrens.  The  highest  points  in  this  range  are  among  the 
highest  in  South  Australia.  They  are — the  Bluff,  2,404 ; 
Mount  Bemarkable  and  Mount  Brown,  about  3,000  feet. 

The  third  elevated  region  is  that  of  Eyre's  Peninsula,  which 
does  not  seem  to  present  any  well-defined  system.  However, 
the  Gawler  Ranges,  on  its  north,  are  represented  on  our  maps 
as  having  an  east  and  west  strike  ;  and  the  high  grounds  about 
Port  Lincoln  seem  to  have  a  north  and  south  trend ;  but  to  the 
westward,  certainly  as  far  as  Streaky  Bay,  the  generally 
undulating  country  is  dotted  over  by  isolated  peaks,  or  short 
razor-backed  ridges  showing  no  uniformity  as  to  direction. 

All  these  elevated  regions  are  constituted  of  the  fundamental 
rocks  and  their  associated  granites. 

The  Adelaide  chain  is  bounded  on  its  western  side  by  the 
vast  and  fertile  plain  of  Adelaide,  which  extends  from  Marino, 
on  the  south,  and  sweeps  round  the  head  of  St.  Vincent's  Gulf 
on  the  north.  No  inconsiderable  portion  has  been  removed  by 
the  action  of  the  sea,  as  it  is  abruptly  terminated  on  the  shores 
of  Holdfast  Bay  and  at  Ardrossan  on  either  side  of  the  Gulf. 
The  period  of  its  formation  is  comparatively  recent.  Plains  of 
a  like  character  are  interspersed  in  longitudinal  bands  among 
the  parallel  ridges  of  the  Flinders  Bange  and  northern 
extension  of  the  Adelaide  chain,  though  not  one  is"  equal  in 
magnitude  to  the  Adelaide  Plain.  The  two  southern  spun  of 
the  Adelaide  chain  enclose  undulating  plains,  in  part  partaking 
of  the  character  of  the  Adelaide  Plain,  but  mainly  constituted 
of  rocks  of  much  older,  though  of  Tertiary  date ;  the  northern 
one  is  the  Willunga  Plain,  the  southern  is  the  Myponga  Flat. 

On  the  eastern  side  of  the  Adelaide  chain  there  stretches  far 
and  wide  the  Plain  of  the  South-East,  towards  the  western 
boundary  of  which  flows  the  Lower  Murray.  The  dimensions 
of  this  plain  are  about  290  miles  from  north  to  south  and  an 
average  of  100  miles  from  east  to  west.  The  general  level, 
which  is  broken  by  low  sandy  ridges,  does  not  exceed  200  feet. 
The  rocks  composing  it  are  of  the  same  age  as  those  composing 
the  Willunga  Plain  and  the  lower  tracts  of  Yorke's  Peninsula. 
Thg  prevailing  uniformity  of  scenery  is  relieved  in  two  limited 
are*£   by  isolated  conical  hills  of  granitic  and  of  volcanic 


materials;  and  towards  the  seaward  margin  by  immense 
swampe.  No  rivers  originate  in  this  plain,  though  a  few  short 
ones  traverse  its  western  margin  in  their  passage  from  the 
A  delaida  chain  to  the  River  Murray. 

To  the  north  and  west  from  Lake  Torrens  there  stretch 
almost  unlimitable  plains,  somewhat  similar  in  their  character 
to  portions  of  the  S  J5.  Plain.  The  western  section  is  probably 
coterminous  with  the  Bunda  Plateau,  around  the  head  of  the 
Great  Australian  Bight. 

Jukes  (1846),  Burr  (1846),  and  other  early  geological 
observers  recognised  these  leading  surface  features  of  the 
province,  and  relegated  the  strata  of  the  hill  ranges  to  the 
Palaeozoic  and  metamorphic  series,  and  the  fossiliferous  beds 
constituting  the  plains  to  the  Tertiary  epoch. 
Pre-Silvsiait. 

Burr,  occupying  himself  with  the  geological  structure  of  the 
country  between  Mount  Arden  and  the  South  coast,  and  east- 
wards of  the  meridian  of  Mount  Arden,  has  given  us  a  sketch 
of  the  sequence  of  the  strata  of  these  ranges.  He  notes  their 
southerly  dip,  and  considers  them,  probably,  to  correspond 
with  the  Cambrian  and  Skiddaw  systems  of  Sedgwick,  having 
been  led  to  this  belief  from  the  circumstance  of  there  being  no 
fossils  in  them.  In  his  generalised  section  of  the  arrangement 
of  these  old  rocks  be  has  not  attempted  to  give  thicknesses  ; 
and  it  appears  to  me  that  he  has  inverted  the  true  order.  In 
an  ascending  series  he  represents  it  as  follows : — 

1.  Quartz oste  sandstone. 

2.  Dark-coloured  slate. 

8.  Limestone  beds,  frequently  very  impure,  and  passing  into 
4.  Slate  and  slaty  beds  (metalliferous). 
6.  Mica   slate,  chlorite  slate,    and  thence  frequently  into 
sandstone  (metalliferous). 

6.  Gneiss,  which  is  metalliferous,  resting  on 

7.  Unstratified  granite,  and  other  igneous  rocks. 

The  strata  composing  the  principal  range  of  South  Australia 
have  a  general  dip  to  the  south-east,  and  show  a  succession  of 
clay  slate  with  quartsite.  bands,  crystalline  limestones,  mica 
■late  and  other  decidedly  metamorphic  rocks,  and  granite. 
It  is  remarkable  that  the  apparently  less  metamorphosed 
strata  occupy  the  lowest  position,  whilst  the  uppermost 
"   "  'lichfi" 


n,  unless  we  regard  the  granite,  which  follows 
next,  in  the  light  of  the  extreme  of  alteration  of  which  the 

riias  is  an  earlier  phase.  That  the  highly  metamorphic  rocks 
not  form  the  axis  of  the  Adelaide  chain  is  beyond  dispute. 
And  in  various  traverses  across  the  strike  of  the  strata  of  our 
bills  I  have  failed  to  detect  faults  or  inversion,  which  would 
account  for  their  exceptional  position,  whilst,  on  the  contrary. 
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the  succetaional  arrangement  is  sufficiently  clear  to  leave  little 
room  for  question. 

These  rocks  are  the  chief  repositories  of  our  mineral  wealth, 
including  ores  of  copper,  lead,  silver,  bismuth,  iron,  and  gold. 
They  exhibit  little  disturbance,  and  the  absence  of  faults  is 
noteworthy ;  however,  along  the  line  of  the  anticline,  from 
Hallett's  Core  to  the  Stockade,  and  along  the  Gawler  hills, 
well  marked  examples  of  highly  contorted  strata  are  to  be 
seen. 

Mr.  Selwyn  has  given  an  approximate  measure  of  the  thick* 
ness  of  the  strata  in  the  Cape  Jervis  promontory  between 
Normanville  and  Encounter  Bay.  He  states  that  "  the  dip  of 
the  beds  appears  to  be  very  regularly  and  constantly  to  the 
south-east,  at  an  average  angle  of  not  less  than  30  degrees,  and 
consequently,  unless  some  very  extensive  faults  occur — of 
which  I  could  see  no  evidence — there  is  a  constantly  ascending 
series,  exposing  a  vertical  thickness  of  nearly  30,000  feet  of 
strata."  In  this  connection  Mr.  Selwyn  records  an  observa- 
tion that  is  confirmatory  of  my  opinion  of  the  prevailing  super- 
position of  the  mica  slate  and  gneiss: — "From  the  Aiyi/v 
metaniorphic  character  of  nearly  the  whole  of  these  rocks,  and 
particularly  of  thote  portion*  that,  from  the  dips,  would  appear 
to  be  the  highest  bed*  of  the  series,  it  is  often  exceedingly  difficult 
to  determine  whether  the  dip  observed  is  really  that  of  the 
beds,  or  only  that  of  the  cleavage."  There  cannot  be  a  doubt 
that  the  thickness  of  these  fundamental  rocks  is  much  greater 
in  those  portions  of  the  central  chain  near  Adelaide  than  in 
the  Cape  Jervis  promontory;  indeed,  Mr.  Seoul ar  has  led  us 
to  infer  that  90,000  feet  in  vertical  measure  are  displayed  in 
the  South  Para  river,  and  that  this  thickness  is  not  a  moiety  of 
the  whole ;  and  I  trust  that  our  curiosity  in  this  particular  will 
soon  be  satisfied  by  the  publication  of  an  extended  horizontal 
section  from  the  Gawler  Plains  eastward,  which,  we  know,  our 
zealous  corresponding  member  has  long  been  engaged  in 
preparing. 

Mr.  Selwyn  was  at  first  inclined  to  the  opinion  that  the 
slaty  rocks,  which  underlay  unconformably  the  sandstones, 
purple  and  grey  shales,  and  siliceo-calcareous  beds  which 
occupy  the  whole  country  from  Mount  Remarkable  and  Port 
Augusta,  north-east  of  Mount  Serle,  belonged  to  a  superior  set 
of  beds  than  those  which  occupy  the  whole  of  the  country  to 
the  south ;  but  he  afterwards  thought  "  it  just  possible  that  no 
such  natural  divisions  exist  in  the  rocks  of  the  South  Austra- 
lian chain,  and  that  the  difference  in  general  mineral  and 
lithological  characters  observed  between  the  northern  and 
southern  rocks  is  entirely  due  to  metamorphic  influence."  In 
the  absence  of  fossil  evidence  that  geologist  hesitates  to  ex- 
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press  any  opinion,  either  as  to  the  probable  age  or  even  super- 
position of  the  various  rock  masses  forming  the  central  moun- 
tain chain  of  South  Australia;  but,  nevertheless,  has  stated 
that  "  the  only  locality  in  which  the  rocks  of  that  chain  bear 
any  decided  resemblance  in  mineral  and  physical  structure  to 
the  auriferous  Silurian  rocks  of  Victoria  is  in  the  Taller  of  the 
Onkaparinga ;  and,  consequently,  I  was  at  first  inclined  to 
suppose  that  all  those  rocks  that  are  doubtleu  higher  in  the 
seriea — including  the  crystalline  limestones  of  Finniss  Vale, 
Macclesfield,  Mount  Torrens,  Kerne's  Kill,  Angaston,  and  the 
Bnrra — were  altogether  newer  than  Silurian.  Now,  however, 
I  am  inclined  to  think  that  this  view  is  probably  erroneous, 
and  that  they  are  all  true  Silurian  rocks.  At  all  events  the 
difference  in  mineral  character  is  no  greater  than  exists  between 
the  slaty  lower  Silurian  rocks  of  Wales  and  the  siliceous  lime- 
atone,  gneiss,  and  quarts  rocks  of  the  same  formation  in  the 
Northern  Highlands  of  Scotland.  ...  I  was  much  struck 
with  the  remarkable  accordance  in  lithological  character  and 
general  sequence  of  the  siliceous  limestones,  quartz  rocks,  and 
micaceous  flagstones  of  the  Durness  and  Assynt  Silurians,  with 
that  of  the  siliceous  limestones,  quartzose  sandstones,  and 
micaceous  slates  and  flags  of  the  northern  part  of  the  South 
Australian  chain ;  and  I  have  little  doubt,  though  rare  and  not 
easily  detected,  that  fossils  will  eventually  be  found  in  some 
portion  of  the  latter,  as  they  have  been  in  the  Durness  and 
A&nynt  limestones,  that  will  enable  them  to  be  at  once  assigned 
their  true  position  in  the  geological  scale." 

According  to  the  Rev.  J.  £.  Tenison  Woods  (O-eol.  Obser.  in 
8.  A.,  pp.  20,21)  fossils  have  been  found  at  two  portions  of  the 
Adelaide  chain — atWttlungathirtymileBBOuth.andatNuriootpa, 
forty-seven  miles  north  from  Adelaide.  At  the  former  locality 
it  wae  reported  to  him  that  Pentamerut  oblongvt  had  been 
found  ;  hut  from  the  latter,  a  fossil  which  had  been  collected 
by  his  brother  has  been  recognised  by  the  Rev.  J.  E.  T.  Woods 
as  Cruziana  cueurbita — a  species  of  algte  described  from  the 
Silurian  rocks  of  Bolivia.  Until  the  observation  of  the 
occurrence  and  identification  of  Pentamerut  obtonaut  be  verified 
it  would  be  well  to  expunge  it  from  our  list  of  local  fossils ; 
indeed  the  Rev.  Mr.  Woods  inclines  to  its  rejection.  And  as 
the  very  nature  of  the  fossil,  Cruziana  eitcurbita,  precludes  it 
from  being  used  as  a  test  of  geological  age,  I  conclude  that  the 
Lower  Silurian  age  of  the  rocks  of  the  Adelaide  chain  is  not 
proven.  Indeed,  recent  discoveries,  which  hare  been  com- 
municated to  this  Society  by  Mr.  Tepper,  necessitate  their 
relegation  to  a  much  more  ancient  epoch.  The  chief  facts  are — 
that  in  the  neighbourhood  of  ArdroBsan,  a  lower  series  of 
metamorphic  slates  and  limestones  is  covered  unconformably 
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by  fossiliferous  limestones  of  the  Lower  Silurian  epoch.  And 
though  the  lover  aeries  underlying  the  fossil  if eroua  limestones 
and  associated  strata  about  Ardroasan  cannot  be  brought  into 
direct  relationship  with  the  fundamental  rocks  on  this  side  of 
St.  Vincent's  Gulf,  vet  their  mineral  character  and  sequence 
place  them  in  accord.  And  the  same  may  be  said  of  the  rocks 
constituting  the  high  lands  on  Eyre's  Peninsula. 

Evidences  of  a  missing  chapter  in  the  geological  history  of 
this  province  are  afforded  by  the  occurrence  of  rolled  pebbles  of 
stratified  rocks  in  the  oldest  known  of  our  sedimentary  deposits. 
These  are  well-rounded  quartzite  pebbles,  discovered  by  Mr. 
Scoular  in  the  grit  bands  in  the  basal  beds  of  the  Gawler  hills, 
and  subangular  pebbles  of  gneiss  in  the  siliceous  clay-slates  at 
Hallett's  Cove. 

Auociated  Eruptive  Rockt. — Though  I  have  expressed  thu 
opinion  that  the  great  masses  of  granites,  eurites,  and  syenites 
associated  with  the  metamorphic  strata  of  the  Adelaide  chain 
are  probably  altered  sedimentary  rocks,  yet  I  do  not  wish  it 
to  be  understood  that  all  South  Australian  granites  are  to  be 
included  in  that  category.  One  undoubted  dyke  of  granite  is 
that  which  forms  the  headland  of  Rosetta  Head,  and  Granite 
Island,  and  is  continued  to  Port  Elliot ;  its  intrusive  origin  is 
obvious  by  the  veins  passing  from  it  into  the  adjacent  mica 
slate,  fragments  of  which  are  also  found  entangled  in  it,  and 
particularly  by  the  circumstance  that  its  course  cuts  directly 
across  the  line  of  strike  of  the  mica  slate  and  clay-slates. 
According  to  Mr.  Burr,  a  similar  granite  is  visible  above  water 
at  Cape  Jaffa  and  at  Cape  Morard  de  Galles. 

Granite  dykes  of  small  dimensions,  but  numerous,  traverse 
the  sandstones  and  metamorphic  rocks  as  you  approach  the 
extensive  granite  area  at  Palmer  from  the  west;  out  the  two 
rocks  are  miueralogically  very  different. 

Intrusive  rocks  are,  however,  infrequent  in  the  Adelaide 
chain ;  Mr.  Selwyn  noticed  felspathic  granite  at  Mount  Bryant 
In  the  Flinders  Range  he  observed  a  small  greenstone  dyke  on 
the  east  flank  of  Mount  Remarkable,  and  Mr.  TJlricb  hss 
described  dioritic  dykes  at  three  other  places  in  the  Flinders 
Bange  to  the  north  of  Port  Augusta. 

Lower  Silurian  Rocks. 
Mr.  Selwyn  describes  the  whole  of  the  country  from  Men"* 
Bemarkable  and  Port  Augusta,  north-east  of  Mount  Serle,  ** 
occupied  by  sandstones,  purple  and  grey  shales,  and  silioeo- 
calcareous  beds  resting  unconformably  on  the  more  slaty  sens* 
which  covers  the  surface  to  the  southward.  This  unconfornu^ 
is  illustrated  by  a  sketch  section  of  Mount  Bemarkable,  *«e 
description  of  which  runs  as  follows : — "  At  Mount  Bemark»h»e 
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a  soft  aluminous  stone  of  reddish  white,  pink,  and  .brown  tints 
is  used  for  building.  Immediately  to  the  west  of  the  Tillage 
these  beds  are  dipping  85  degrees  to  the  westward,  and  are  over- 
lsid  by  soft  red  gritty  quartxose  sandstones ;  and  towards 
the  summit  of  the  Mount  thick  bedded  qnartsose  sandstones 
and  siliceous  freestones  dipping  at  about  15  or  25  degrees  to 
the  westward." 

These  beds  occur  in  great  anticlinal  and  synclinal  undula- 
tions, such  as  is  seen  in  the  singular  and  picturesque  Pound 
Ranges  at  Wilpena  and  Warraweena.  Their  sequence,  as 
determined  by  Mr.  Selwyn,  is  as  follows,  in  descending 
order: — 

1.  The  upper  quartEose  sandstone  and  quartz  rock  series, 
which,  commencing  with  the  summit  of  Mount  Bemarkable, 
extends  through  all  the  peculiar  flat-topped  and  tent-shaped 
hills  west  of  Fort  Augusta,  and  forms  generally  the  summits  of 
all  the  higher  peaks  and  ranges  as  far  north  as  Mount  Serle. 

2.  The  hard  fine-grained  and  micaceous  green,  grey,  and 
purple  slate,  sandstone,  and  flag  series  underlying  the  above,  as 
seen  in  the  Flinders  Range  at  Hot-rock's  Pass,  and  in  Elder's 
and  Chase's  Range,  and  on  the  west  side  of  Spencer's  Gulf. 

3.  The  siliceo-calcareouB  series,  forming  the  axis  of  the  great 
anticline  at  Arqueba,  and  at  Angorigina,  Appealina,  and 
Oratungs. 

4.  The  dark  blue  fine-grained  arenaceous  flags  and  sandstones 
of  Appealina. 

We  need  to  place  in  this  group  of  strata  the  coarse  siliceous 
sandstones  that  form  the  higher  portions  of  the  Mount  Lofty 
Ranges,  which  Mr.  Selwyn  considered  as  part  of  an  upper  un- 
conformable formation.  From  a  cursory  examination  I  was  led 
to  form  the  same  opinion,  and  estimated  the  thickness  of  the 
unconformable  beds  on  Mount  Lofty  at  700  feet.  The  extent 
of  the  coarse  sandstones  is  fairly  well  defined  by  the  forest  of 
the  Stringybark  Eucalyptus. 

No  trace  of  organic  remains  had  been  found  by  Mr.  Selwyn, 
"  unless,  indeed,  he  writes,  "  the  peculiar  circular  and  oval 
shaped  markings  in  the  quartzose  sandstones  west  of  Port 
Augusta  are  annelide  tracks." 

Strong  presumptive  evidence  of  the  fossiliferous  nature  of 
some  of  the  rocks  which  occupy  the  surface  of  the  Northern 
Areas  is  afforded  by  the  following  observation : — I  have  in  my 
possession  an  ovoid  stone,  such  as  is  used  by  the  aborigines  for 
pounding  aor doo  seeds.  It  was  picked  up  oy  Mr.  Oipps  (then 
on  the  Ordnance  Survey)  in  the  Lake  Torrens  district,  who 
noticing  traces  of  fossils  on  the  exterior  broke  it  across,  and 
thereby  happily  displayed  several  well  preserved  specimens  of 
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matrix  is  a  cslciferous  sandstone  of  a  grey  colour. 

Though  Mr.  Selwyn  has  not  assigned  the  upper  unconform- 
able series  to  any  geological  epoch,  yet  he  leads  ub  to  infer  the 
probability  of  its  belonging  to  the  Devonian  period.  Another 
geologist,  Mr.  Ulrich,  who  has  had  opportunities  for  forming 
an  opinion  upon  the  successional  order  in  the  rocks  to  the 
north  from  Fort  Augusta,  does  not  fully  confirm  the  observa- 
tions of  Mr.  Selwyn.  He  says,  "  I  agree  with  him,  for  the 
same  reasons  he  advanced,  in  unhesitatingly  assigning  them  to 
one  of  the  older  epochs  of  the  Paleozoic  period — the  Lower 
Silurian  being  perhaps  the  most  likely  one.  Owing,  probably,  to 
my  rapid  mode  of  travelling,  I  was  not  able,  however,  to 
recognise  the  features  upon  which  Mr.  Selwyn  based  their 
subdivision  into  older  and  newer ;  for,  throughout  the  country 
traversed,  from  the  Burra  northward,  I  saw  no  evidence  of  any 
unconformity  in  the  strata ;  they  seemed  to  me  to  represent  one 
and  the  same  grand  series,  only  in  places  more  or  less  meta- 
morphosed by  contact  with  intrusive  rocks."  (Mineral  Re- 
sources north  of  Fort  Augusta,  Pari.  Sep.,  p.  18). 

The  discoveries  made  by  Mr.  Tepper,  and  referred  to  on  p.  xlv. 
confirm  Mr.  Selwyn's  opinion  that  our  Palsozoic  rocks  belong 
to  widely  separate  periods;  but  they,  at  the  same  time, 
necessitate  an  alteration  in  the  terms  by  which  they  have  been 
designated.  The  fossils,  which  have  been  obtained  from  the 
thick  "  Parara"  limestone,  overlying  mica  slate,  marbles,  Ac.  (see 
Tenner's  paper,  Phil.  Soc,  Adelaide,  p.  71),  consist  chiefly  of 
heads  and  other  fragments  of  a  species  of  blind  trilobite,  pro- 
bably an  Oleawi;  but  other  forma  observed  are  several  examples 
of  a  small  species  of  Ecculiomphaltu,  a  Cnpulnt,  slender  conical 
casts  of  an  Ortkocerat  or  Creseis,  and  fragments  of  corals  (some 
of  which  showing  a  cystiphylloid  structure).  That  we  have 
herein  a  Silurian  facies  is  not  likely  to  be  questioned  ;  but  to 
what  group  of  the  Lower  Palceozoic  rocks  should  the  lime- 
stones yielding  the  fossils  be  referred,  is  a  question  that  had 
better  be  reserved  till  more  tangible  evidence  is  forthcoming. 
That  we  are  on  the  eve  of  a  great  discovery,  so  far  as  concerns 
the  classification  of  South  Australian  Primary  rocks,  must  be 
conceded. 

MESOZOIC. 

Jurassic. — The  Eev.  W.  B.  Clarke,  iu  his  "Sedimentary 
Formations  of  New  South  Wales,"  p.  84,  does  not  credit  South 
Australia  with  the  possession  of  Mesozoic  rocks,  fossiliferous 
evidence  of  which  had  been  publicly  made  known  previous  to 
the  publication  of  that  work.  He  had  evidently  overlooked 
the  vcrv  brief  announcement  made  by  me,  Quart.  Journ. 
Q-eol.  Soc,  p.  268,  1877,  that  Belemnitet  allied  to  B.  atutralit, 
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Phillips,  and  other  Jurassic  fossils  occurred  at  Stuart's  Creek  ; 
and  had  lost  sight  of  the  fact  that  Mr.  C.  Moore,  Quart.  Journ. 
GeoL  Soc.,  1870,  records  the  existence  of  a  Jurassic  fossil  of 
Queensland,  Cyihtrea  Clarkd,  Moore,  on  the  Gregory,  north  of 
Finniss  Springs. 

The  history  of  the  discovery  of  Mesozoic  fossils  at  opposite 
extremities  of  the  continent  will  be  found  in  the  papers  by  Mr. 
Moore,  op.  cit.,  and  Mr.  Dsintree,  same  journal,  1872.  The 
Jurassic  fossils  from  Queensland  are  referred  to  89  species,  not 
one  of  which  is,  with  certainty,  identical  with  European  forms, 
whilst  those  from  West  Australia,  which  belong  to  80  deter- 
mined species,  are  for  the  most  part  of  European  origin.  It  is 
also  noteworthy  that  there  are  no  species  in  common  to  the 
two  Australian  areas.  The  distinctness  of  the  faunas  renders 
it  highly  probable  that  widely  separated  periods  are  repre- 
sented by  them,  and  I  am  strongly  of  opinion  that  the  Queens- 
land type  approximates  to  a  Cretaceous  facies.  However,  there 
are  no  decided  points  of  contact  between  the  marine  faunas  of 
the  Jurassic  and  Cretaceous  periods  of  Queensland. 

The  South  Australian  localities  affording  Jurassic  fossils  are 
in  the  interior  and  on  the  line  of  the  transcontinental  telegraph ; 
the  more  distant  locality  is  the  Peake,  700  miles  from  Adelaide ; 
the  nearer  one  is  Stuart's  Creek,  where  Stuart  found  the  species 
of  Cyiherea,  first  mentioned  by  Clarke,  and  subsequently  named 
by  Moore  C.  Clarkei.  Mr.  F.  G.  Waterhouse,  in  his  report 
"On  the  Features  and  Productions  of  Country  on  Stuart's 
Track  across  Australia,"  records  the  discovery  in  the  following 
terms : — "I  was  fortunate  to  find  in  the  vicinity  of  the  Gregory 
and  the  Welcome  Springs,  in  small  portions  of  argillaceous 
rock,  which  here  and  there  crop  out  on  the  surface  of  the 
plain,  some  fossil  wood  and  shells.  The  shells  are  marine,  and 
consist  of  mussels  and  three  other  species  of  bivalves.  I  am 
not  able  at  present  to  ascertain  whether  these  fossil  shells  are 
identical  with  the  recent  ones  found  on  our  coasts,  but  I  am 
inclined  to  think  they  are  not.  I  hope  at  some  future  time  to 
be  able  to  decide  tnis,  as  it  would  throw  much  light  on  the 
geological  formation  of  this  part  of  the  country  by  showing  to 
which  of  the  divisions  of  the  Tertiary  formation  this  argillaceous 
rock  belonged"  (p.  2.)  Seventeen  years  have  elapsed  since  the 
above  observations  were  made,  and  so  far  as  I  can  ascertain  the 
inquiry  has  not  advanced  one  iota.     An  examination  of  the 

rcimens  has  proved  that  they  belong  to  species  forming  part 
the  small  Jurassic  fauna  made  known  to  me  through  the 
collections  forwarded  by  Mr.  Canham,  of  Stuart's  Creek,  The 
following  notices  of  f ossilif erous  rocks,  made  by  Mr.  Water- 
house,  doubtlessly  refer  to  the  same  formation : — "  Near  the 
base  of  Mount  Beresf ord  I  found  in  some  detached  portions  of 
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an  argillaceous  rock  some  fossil  marine  mussel  shells."  And 
again,  they  "  were  kind  enough  to  collect  for  me  some  voluble 
fossils  from  the  vicinity  of  Mount  Margaret."  From  the 
vicinity  of  the  Peake  I  have  received  from  Mr.  Cmhem 
Belemnites  and  other  Jurassic  species  identical  with  those  at 
Stuart's  Creek. 

Of  the  fossils  which  admit  of  specific  determination,  five 
occur  in  Queensland,  whilst  one  only  is  referable  to  a  Western 
Australian  species. 

List  of  Jurassic  Fossils  from  Centred  Australia. 

Belemnites  australis,  Phillips. 

Belemnites  Cauhami,  Tate  (m.t.) 

Natica  variabilis,  Moore. 

Monotis  Barklyi,  Moore. 

Modiola  unica,  Moore. 

Modiola  sp. 

Cytherea  Clarkei,  Moore. 

Cytberea,  or  Chione  spp.,  in  casts. 

Rhynchonella  variabilis,  Moore. 

Cretaceous. — The  Cretaceous  rocks  occupy  in  Queensland, 
at  a  rough  approximation,  200,000  square  miles,  for  the  most 
part  good  pastoral  land.  They  present  the  physical  aspect  of 
vast  plains  stretching  westward  from  the  main  dividing  range 
to  about  the  meridian  of  Central  Mount  Stuart.  That  this 
portion  of  the  Mesozoic  system  extends  throughout  the  whole 
of  Central  Australia  is  more  than  probable,  hidden,  however, 
over  large  areas  by  the  "  Desert  Sandstone." 

Though  we  have  no  internal  evidence  of  the  existence  of 
Cretaceous  strata  ill  this  province,  yet  as  those  of  Central 
Queensland  have  been  traced  up  to  our  boundary  by  Mr.  Dain- 
trec,  it  can  only  be  a  question  of  time  that  is  involved  in 
substituting  the  presumptive  by  the  positive. 

Mineral  Springs. — There  is  one  subject  of  practical  interest 
connected  with  the  distribution  of  the  Jurassic  rocks,  and  that 
is  the  occurrence  of  hot  mineral  springs,  which  suggest  the 
probability  of  obtaining  supplies  of  water  on  die  Artesian 
principle  over  some  portions  at  least  of  the  Mesosoic  plains, 
and  possibly  over  those  portions  covered  by  the  "  Desert  Sand- 
stone." 

These  springs  are  situated  around  the  southern  and  western 
shores  of  Lake  Eyre,  and  as  they  flow  to  the  surface  of  an  open 
level  plain  in  an  arid  climate  they  are  doubtlessly  natural 
artesian  wells.  Some  writers  have  attributed  to  them  a 
volcanic  origin,  from  the  circumstance  that  from  their  overflow 
a  crater-like  mound  of  sinter  has  been  deposited. 

One  of  the  Primrose  springs  on  the  Neales  Biver  has  a  tern- 
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perature  of  106  degrees,  and  others  of  them  are  hot  am 
The  description  of  Blanche  Cup  Springs  by  Mr.  F.  G. 1 
home  will  serve  as  a  type: — "This  is  the  most  be 
volcanic  cone  I  hare  seen.  It  rises  about  the  height  o: 
thirty  to  forty  feet,  and  the  cup  or  crater  at  the  top  ii 
forty  feet  in  diameter,  and  is  filled  with  fine  limpid  wa 
circled  with  fine  tall  green  reeds.  This  lava  is  ot  a  ver 
and  compact  nature,  of  a  grey  colour,  and  much  re* 
siliceous  limestone" 

Oldkb  Tebtiabt. 

The  older  Tertiary  deposits  ot  undoubtedly  marine 
occupy  three  basins,  which  are  not  now  coterminous. 


1.  The  Hurray  basin.      2.  That  of  Aldinga  and  S 

Yorke's  Peninsula ;  and  3.That  of  Bunda,  Gra 

tralian  Bight. 

The  Murray  basin  is  the  most  extensive,  and  embrace 

the  whole  of  the  country  in  South  Australia  to  the  e 

south  of  the  River  Murray,  and,  moreover,  a  considerat 

resting  on  the  west  and  north  bank  of  that  portion  of  t 

within  our  territory. 

The  strata,  which  constitute  the  vast  plain  of  the  Sou 
extend  across  the  Victorian  frontier,  and  occupy  the 
the  Lower  Glenelg  River,  thence  the  coast  line  by  I 
Warrnambool,  and  Cape  Otway  to  Geelong.    This  pc 
South  Australian  geology  has  had  not  a  few  histor: 
earliest  of  whom  was  Sturt,  who,  in  tracing  down  the 
from  the  Murrumbidgee  in  1829,  found  that  the  river 
130  deg.  long,   (somewhat  eastward  of  the  boundar 
province)  entered  a  gorge,  the  limestone  walls  of  wl 
highly  charged  with  marine  fossils.    The  descriptio 
River  Murray  Cliffs  given  by  Sturt  (see  Expeditions 
Australia,  vol.  II.,  p.  139, 1843)  is  to  this  day  the  only 
source  of  information  respecting  the  most  interestir 
geological  features  of  this  colony.    Nevertheless,  the 
fossils  of  the  River  Murray  have  a  long  story  to  tell,  f 
Start's  observations  are  accurate,  yet  he  did  not  view 
eye  of  the  experienced  geologist. 

Passing  to  that  portion  of  the  Murray  Basin  whic 
around  Mount  Gambier,  we  have  in  the  several  wor 
Rev.  J.  B.  Woods,  F.G.S. — particularly  in  his  *•( 
Observations  in  South  Australia,"  1861 — an  exhaustii 
on  the  stratigraphical  phenomena,  not  only  of  the  Oldc 
beds,  but  of  the  newer  deposits,  of  this  the  most 
portion  of  this  province. 

The  Aldinga  and  Yorke's  Peninsula  Basin.    I  ha 
referred  to  the  occurrence  of  Older  Tertiary  strata  in  t 


lii. 

nected  areas  on  the  east  aide  of  St.  Vincent's  Gulf,  vir.,  the 
M  yponga  Flat,  and  the  Williuiga  Plain.  Other  patches  of  smaller 
sice  are  the  ridge  which  extends  from  Adelaide  to  the  Stockade, 
and  at  Gawler,  and  at  further  points  still  further  north  towards 
the  head  of  the  Gulf.  These  are  remnants  of  a  vast  sheet  which 
must  hare  occupied  the  greater  part  of  what  is  now  St.  Vincent's 
Gulf,  as  similar  beds  form  the  north-west  coast  line  of  Kangaroo 
iBlund,  and  the  whole  of  Southern  Torke's  Peninsula,  extending 
as  a  littoral  fringe  as  far  north  as  Ardrossan.  On  the  shores 
of  Spencer's  Gulf  these  strata  continue  northward  beyond 
Wallaroo,  and  probably  continue  around  the  head  of  the  Gulf. 

Mr.  Tepper  has  occupied  himself  with  the  Btratigraphical 
phenomena  of  these  rocks  about  Ardrossan,  and  has  endea- 
voured to  bring  them  in  accordance  with  those  at  Ablings, 
briefly  sketched  by  me  in  last  year's  "  Transactions." 

The  Bunda  Basin,  details  concerning  which  hare  been  com- 
municated to  you  in  my  paper  "  On  the  Natural  History  of  the 
Bui  id  a  Plateau,"  published  nere  with. 

It  is  probable  that  the  marine  beds  do  not  in  either  the 
Murray  or  the  Aldiuga  Basins  rise  to  more  than  200  feet  above 
sea  level,  and  that  the  general  upper  level  does  not  eiceed  150 
feet;  but  their  elevation  is  certainly  as  much  as  250 feet  in  the 
seaward  edge  of  the  Bunds.  Plateau,  and  must  be  at  least  100 
feet  more  in  its  interior. 

Correlation  and  Age. — The  Bev.  Mr.  Woods  has  grouped  what 
I  have  called  the  Older  Tertiary  rocks  of  the  South-East  Plain 
into  three  divisions,  based  upon  physical,  lithological,  and 
palaeontologies!  differences.  Independent  observations  on  the 
rocks  of  the  Murray  Cliffs  and  of  the  Aldinga  and  Bunda 
Basins  have  led  me  to  the  adoption  of  a  like  classification ; 
though  I  am  not  sure  that  the  arrangement  is  identical  in  each 
case,  and  it  is  certain  that  we  are  not  in  accord  as  to  the  cor- 
relation of  the  various  members  in  the  eastern  and  western 
parts  of  the  Murray  Basin,  and  their  relation  to  the  Victorian 
beds. 

In  the  following  table  I  have  arranged  the  divisions 
recognised  by  me,  in  reference  to  typical  sections  in  each  of 
three  basins : — 


Cryitslline 
limssfamai 


Tbe  fossil  if  (irons  formations  of  the  Hirer  Murray  cliffs  have, 
from  their  first  discovery,  been  referred  to  the  Tertiary  epoch  ; 
said  these  of  the  South-E&et  hare  been  regarded  by  their 
describer  as  with  them  forming  part  of  only  one  deposit.  The 
Victorian  geologists  recognise  different  groups  of  strata  in 
their  Tertiaries ;  and  have  applied  to  them  classifies, tory  terms 


primary  divisions  of  the  Tertiary  epoch.  Prof.  Duncan 
strongly  condemns  this  practise,  and  advises  us  to  speak  of  the 
Australian  Tertiaries,  as  older,  middle,  or  newer ;  and  he  has 
set  the  example  by  calling  the  strata  under  review  as  Middle 
Tertiary.  But  the  very  same  grounds  which  justifies  the 
application  of  "  Middle "  will  justify  the  employment  of 
"Miocene"  or  other  term,  which  simply  expresses  the  sge  of 
the  fauna  relatively  to  that  of  our  own  shores.  The  principle 
of  classification  introduced  by  Sir  C.  Lyell  is  equally  applicable 


lir. 

co  the  Australian  as  to  the  European  Tertiaries,  as  merely 
expressing  the  absolute  proportion  of  locally  recent  to  extinct 

ries  in  a  given  deposit.  And  it  seems  to  me  that  so  far  as 
Australian  deposits  are  concerned,  no  other  meaning  is 
intended  to  be  conveyed  by  the  terms  made  use  of. 

That  the  Australian  fossil  fauna  shows  an  increasing  specific 
relationship  to  the  '■ecent  fauna,  as  we  rise  in  the  series  of 
Tertiary  deposits,  cannot  be  denied.  In  other  words,  our 
continent  has  had  its  successive  periods  to  which  the  tenon 
Eocene,  Miocene,  and  Pliocene  may  usefully  be.  given,  without 
implying  that  these  were  synchronous  with  those  of  the 
European. 

To  what  period  or  periods  of  the  Tertiary  era  should  be 
assigned  the  South  Australian  deposits  P  I  will  not  answer  the 
question  direct,  or  without  reference  to  the  classification 
employed  by  the  geologists  of  Victoria.  Of  the  several 
localities,  yielding  Older  Tertiary  fossils,  none  perhaps  has  had 
its  organic  remains  so  fully  illustrated  as  Muddy  Creek,  near 
Hamilton  ;  and  apart  from  the  published  data  for  comparison, 
I  have  collected  a  very  large  suite  of  fossils  from  the  beds  at 
that  place.  If  contemporaneity  be  proved  by  identity  of 
organic  contents,  then  the  Muddy  Creek  beds  are  the  direct 
equivalents  of  the  Upper  Murravian  series,  an  is  shown  by  the 
following  summary  of  the  results  of  a  careful  comparison 
between  the  fossils  from  each.  Nearly  all  the  Muddy  Creek 
species  described  by  McCoy  and  Woods  are  in  my  collection, 
but  the  few  desiderated  forms  are  included  in  my  enumera- 
tions : — 


Classes  represented 

No.  species  Id  Upper 
Murravian. 

No.  species  In  Moddj 
Creek  Beds. 

No.  species 

Cephalopoda 

Gasteropoda 

Couchifarn 

Palliobianohiata 

Eehinodennats 

Corals 

S 
89 
M 

8 
3 
7 

1 

310 
48 

7 

8 
34 

1 
64 
M 

3 

3 

e 

Total. 

198 

388              |       39 

The  classes  of  Mammalia,  Pisces,  Crustacea,  and  Annelida 
show  each  a  few  species  in  common,  but  the  total  numbers  in 
each  in  class  are  very  small.  Polyzoa  are,  however,  repre- 
sented by  numerous  species  at  both  localities,  but  their 
examination  has  not  yet  been  attempted,  though  a  cursory 
glance  impresses  you  with  the  belief  of  the  complete  identity 
of  the  two  collections.    The  large  percentage  of  seventy-two 
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1(1.  -Ledmii 

17.  Iimopafi  B 

18.  ILimopsU  urita,  Saad 
IB.    Psfltnnonlni  httwutetas. 

Quoj  *f 

90.  j  Trigone  Mnttaort»te,MeOoj*t 
SI.  JOorfcnU  ralsata  *t 

S3.    Tarabntalla    Onminguaa, 

DaTidKMi 
SB.  •S])h*notroehtn      variolar**, 


1  to  living  species — to 
Europaxt,  Leioitraca  tuimiata,  Lima  tubawicutat*,  Liotia  lamel- 
lota,  Woods,  Ac.,  but  competent  authorities  have  not  confirmed 
these  identifications.  On  the  other  hand,  the  Geelong  coral, 
Deltocyathu*  italiem,  Ed.  &  H.,  better  known  from  the  Italian 
Miocenes,  is  considered  by  Count  Pom-teles  and  Sir  WyviUe 
Thomson  to  be  specifically  distinct  from  its  living  analogue 
inhabiting  the  deep  waters  off  the  coast  of  Florida — an  opposite 
opinion  to  that  held  by  Professor  Duncan.  J/iabeihtm  dit- 
tvnctum,  Ed.  A  H.,  a  living  coral  in  the  Chinese  seas,  is  f  owil 
in  the  Victorian  and  South  Australian  Tertiaries  older  than  the 
Muddy  Creek  beds. 

If,  then,  we  relegate  the  youngest  member  of  our  older 
Tertiaries  to  the  Miocene  period,  where  are  we  to  place  the 
older  ones,  particularly  the  inferior  beds  of  the  Aldinga  series  P 
The  Lower  Aldinga  series  contains  not  only  a  large  number  of 
restricted  species,  but  a  small  modicum  of  recent  forma.  Thus 
of  116  known  forma  34  pass  up  into  the  Upper  Mnrravian  and 
its  contemporaneous  deposits;  whilst  the  number  of  recent 
species  is  not  more  than  four.  A  summary  of  the  determina- 
tions upon  which  the  above  figures  are  based  is  set  forth  in  the 
following  table : — 


— 

JTo.  Specie*  in  L.Aldlnj* 

Ho.  Bpnetaf  oomnvn  to 
L.  Aiding  Beri«  ud 
the  Upper  Xnmtiaa 
nod     Muddy     Omfc 

Cn  hal      a. 

s 

40 

ss 

18 

SI 
11 

8 

16 
9 

« 

I 
1 

Total 

118 

81 
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The  living  species  present  in  these  beds  •» : — 

IlMaim  Ctticiw«iawa,  Davidson.     Vctt  me  in  the 

middle  beds  of  the  Aiding*  section,  bnt  plentiful  in  the 

Lower  Murraviau,  and  in  the  Mount  Gambier  beds. 

FuBXLLTOC  DiBTurcTTTif,  Ed.  &  H.     Common. 

Likopsib  aurita,  Sassi.    The  Aiding*  fossils  are  identical 

with  the  New  Zealand  and  Chilian  Eocene  form,  L. 

Muolula,  Sow.,  which  may  be  synonymic  with  the  above. 

EicAuanmLA  dilkcta,  Angas.    An  Emaryinuia  from  Aldinga 

is  doubtfully  referable  to  E.  trammna,  Woods,  of  the 

Table  Cape  Miocene,  which  mar  possibly  prove  to  be 

the  recent  South  Australian  E.  <£iieeta. 

Accepting  the  above  determinations,  the  proportion  of  living 

to  extinct  forms  in  the  Lower  Aldinga  series  is,  expressed  by 

percentage  number,  8*5.     And  if  the  species  of  the  Middle  and 

Lower  Murravian  and  of  their  equivalents  in  the  South-Bast 

be  similarly  compared,  I  am  confident  that  the  percentage  of 

living  species  will  not  be  materially  increased,  though  a  larger 

percentage  of  forms  will  be  found  to  pass  from  the  middle  to 

the  upper  series.    Bnt  if  we  confine  our  examination  to  the 

fossils  of   the  glaoconitio  limestones  at  Aldinga  and  of  the 

contemporaneous  chalk  rock  of  the  Bunda  cliffs,  we  not  only 

find  a  larger  number  of  peculiar  genera  and  others  alien  to  the 

recent  Australian  fauna,  but  encounter  some  points  of  contact 

with  the  Eocene  fauna  of  New  Zealand.    Regarding  the  last 

particular  I  can  speak  with  confidence  as  to  the  identity  of  six 

of  our  fossils  with  those  from  the  Upper  Eocene  or  Ototara 

group  of  New  Zealand,  but  in  the  absence  of  actual  specimens 

tor  comparison  I  hesitate  to  refer  several  others  to  species  from 

the  same  deposit. 

The  obviously  higher  antiquity  of  the  fauna  of  the  glan- 
conitic  limestones  at  Aldinga  necessitates  the  separation  of  our 
Older  Tertiaries  into  two  distinct  groups — the  one  referable 
to  the  Eocene,  the  other  to  the  Miocene ;  and  it  may  be  well, 
for  the  present,  to  regard  the  Upper  Murravian  series  as 
Upper  Miocene,  and  the  middle  and  lower  portions  as  Lower 
Miocene,  restricting  the  Eocene  as  indicated  above. 
Upland  Miocene  and  Desebt  Sandstone. 
There  succeed  in  conformable  position  to  the  uppermost 
marine  beds  at  Aldinga,  at  Adelaide,  and  along  the  banks  of 
the  Lower  Murray  River,  unf ossiliferous  clays,  which  from  the 
fact  of  their  gradual  passage  into  beds  presenting  unmistakable 
evidence  of  fluviatile  origin,  may  be  regarded  as  estuarine. 
The  shore  line  of  the  Miocene  sea  is  distinctly  traceable  at  a 
Mints  in  the  Aldinga  Basin.  Passing  inland  from  the 
\  of  the  Onkaparinga,  the  marine  beds,  which  form  the 


few  po  in 
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bold  headland  of  ' Wilson's  Bluff,  gradually  change  their 
character,  and  at  Noarlunga  give  place  to  sands  and  shingle. 

Again,  the  scarped  ridge  east  of  the  main  street  of  Gawler  is 
made  up  of  coarse  sands  crowned  by  rounded  gravel ;  the  sands 
contain  blocks  of  stone,  resulting  from  consolidation  of  the 
sands  by  carbonate  of  lime,  which  yield  a  few  marine  fossils, 
and  also  silicified  steins,  having  a  structure  resembling  that  of 
GasuariwB  and  Eucalyptu*.  The  process  of  silicification  took 
place  subsequent  to  entombment  in  the  marine  or  estuarine 
beds,  because  the  stems  are  not  unfrequently  found  to  be 
drilled  by  Teredos.  As  we  proceed  towards  the  ranges,  the 
depressions  in  the  Falsosoic  rocks  are  levelled  up  by  more  or 
less  angular  gravel,  either  loose  or  consolidated  into  a  compact 
conglomerate  ;  whilst  at  higher  levels  on  the  foot  hills  of  the 
Adelaide  chain  evenly-bedded  sandrock,  mottled  clayey  sands, 
and  ironstone  conglomerates  occupy  flat-topped  heights,  con- 
spicuous by  their  scrub  vegetation.  If  we  trace  the  mottled 
clays,  which  cover  the  fossiliferous  limestone  at  Adelaide, 
towards  the  north,  we  find  that  they  are  coterminous  with  beds 
identical  with  those  just  described.  Indeed,  strata  of  this 
character  occur  in  patches  of  great  or  less  extent  from  the 
Hope  Valley  Reservoir,  Teatree  Gully,  to  Golden  Grove,  thence 
to  Gawler  Town  Hill,  where  tbey  attain  an  elevation  of  950 
feet.  They  constitute  the  gold  drifts  of  the  Barossa  and 
Humbug  Scrubs,  and  stretch  away  in  a  narrow  band  by 
Lyndocn,  Tanuuda,  and  Nuriootpa.  No  other  fossil  remains 
than  silicified  tree-stems  similar  to  those  at  Gawler  have  been 
met  with  in  these  Upland  Miocenes.  The  amount  of  denuda- 
tion that  they  have  been  subject  to  is  immeasurable.  They  now 
occur  as  disconnected  patches,  separated  from  one  another  by 
deep  ravines,  and  are  only  remnants  of  a  long  narrow  incline 
plane  bounded  on  the  east  by  the  Adelaide  chain,  but  whose 
western  confines  are  not  extant,  as  in  many  places  they  form 
the  highest  ground  on  the  Gawler  Hills. 

The  littoral  beds  at  Noarlunga  conduct  us  to  beds  of  a  like 
nature,  and  doubtlessly  similar  origin,  forming  the  gold-field  of 
Echunga.  In  the  same  category  must  be  placed  the  Tertiary 
beds  of  Myponga  Flat,  the  sandstones  and  ironstones  at 
Tankalilla,  which  there  overlie  marine  Miocenes,  the  varied 
sandy  beds  constituting  the  scrub-lands  to  near  Cape  Jervis, 
among  the  hills  to  the  north  of  Victor  Harbour,  along  the 
eastern  slopes  of  the  Adelaide  chain,  extending  northward 
along  the  valley  of  the  Bremer  to  Callington. 

The  character  of  the  gravels  and  their  relation  to  the  marine 
Miocenes  must,  in  the  absence  of  positive  evidence  to  the  con- 
trary, be  regarded  as  indicating  a  fresh-water  origin.  I  may 
remark  in  connection  with  the  clays  overlying  the  Miocene 


limestone  that  it  is  on  their  surfaces  that  the  "  Bay  of  Biscay" 
land  prevails.  This  name  is  applied  to  tracts  covered  with 
mounds  or  ridges  grouped  in  the  most  irregular  way,  and 
without  any  relation  to  the  natural  slope  of  the  surface.  The 
ridges,  which  rarely  exceed  a  foot  in  height,  are  composed  of 
clay,  whilst  the  depressions  are  occupied  by  alluvium  or  sandy 
loam ;  and  though  it  is  generally  held  that  jhe  soil  of  the  de- 
pressions extend  in  depth,  yet  my  observations  are  totally 
opposed  to  that  view.  How  the  depressions  have  been  formed 
on  the  clay  soil,  and  how  they  have  been  subsequently  partially 
filled,  are  questions  which  I  hope  will  occupy  the  attention  of 
some  member  of  this  Society. 

On  the  Murray  plain  these  clays  are  surmounted  by  sands, 
which  occupy  ridges  surrounding  plains  constituted  of  the 
former ;  and  though  proof  is  wanting  of  their  cotemporaneity 
with  the  Upland  Miocene,  yet  it  is  not  unlikely  that  they 
belong  to  the  same  epoch. 

Immediately  to  the  west  of  Lake  Torrens  the  country  is 
occupied  by  hard  sandstones,  clays,  thin  beds  of  ironstone,  and 
gvpsum ;  and,  according  to  my  informant,  very  extensive  sec- 
tions of  these  strata  are  exposed  in  the  Bosworth  Creek  and  at 
Andemokka.  At  Bottle  Hill,  at  one  mile  south  from  Edge  Hill, 
and  between  the  Elizabeth  Station  and  Coondambo,  the  hard 
sandstones  there  have  yielded  to  the  researches  of  Mr.  William 
L.  It.  Gipps  a  plentiful  supply  of  fossil  leaves,  for  the  most 
part  Eucalyptoid.  No  other  fossils  were  observed  in  these 
sections. 

Prom  the  published  description  of  scientific  travellers,  and 
from  other  sources  of  information,  we  gather  that  the  rock 
formation  of  much  of  Central  Australia  partakes  of  the 
general  character  of  the  beds  about  the  western  shore  of  Lake 
Torrens.  It  is,  however,  hidden  over  considerable  tracts  by 
gravelly  drift,  in  part  derived  from  the  subjacent  sandstones. 
And  I  think  that  there  can  be  little  doubt  that  it  forms  a  part 
of  the  "  Desert  Sandstone,"  so  called  by  Mr.  Daintree,  because 
of  the  sandy,  barren  character  of  its  disintegrated  soil.  The 
same  author  describes  the  formation  in  Queensland  as  uncon- 
f ormably  overlying  Cretaceous  rocks  and  underlying  lava  beds, 
and  states  that  all  the  available  evidence  tends  to  show  that 
this  "  Desert  Sandstone  "  did  at  one  time  cover  nearly,  if  not 
quite,  the  whole  of  Australia.  The  position  of  the  formation 
is  presumptive  evidence  of  its  Older  Tertiary  age,  as  so  far  as 
is  Known  the  volcanic  outbursts  seem  to  belong  to  the  Newer 
Tertiary  period.  Mr.  Daintree  has  found  in  it  fossil  wood,  but 
no  marine  fossils ;  though  he  had  recorded  the  occurrence  of  a 
Tdllina,  but  the  locality  he  gives  to  it  is  a  mistake.  (See 
Clarke,  "  Sedimentary  Formations,"  p.  95). 
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There  is  much  reason  for  the  belief  that  the  "  Desert  Sand- 
stone" is  an  extensive  lacustrine  deposit;  coeval  with  the 
accumulation  of  the  river  gravels  and  sand  of  the  hilly  country 
classed  by  me  as  Upland  Miocene. 

Summary. — The  marine  Older  Tertiaries,  which  belong  to  the 
Eocene  and  Miocene  epochs,  are  confined  to  the  existing  coast- 
line, and  extend  inwards  from  thence  in  gulf  and  bay-like 
projections.  They  do  not  attain  an  elevation  much  above  250 
feet.  Beyond  these  are  the  vast  sterile  tracts  of  the  interior  of 
the  continent  occupied  by  the  lacustrine  formation  termed  the 
"  Desert  Sandstone,"  which  is  contemporaneous  with  the 
youngest  member  of  the  Miocene  marine  strata.  At  various 
places  in  South  Australia,  Victoria,  and  New  South  Wales 
plant-deposits  occur  among  silicified  sandstones  and  quartzites, 
often  at  great  elevations  and  in  several  instances  associated 
with  the  goldfields  underlying  the  basalts. 

Some  excuse  may  be  tendered  on  behalf  of  those,  who, 
having  no  other  souroe  of  information  than  that  contained  in 
Brough  Smyth's  geological  map  of  Australia,  have  indulged  in 
representing  this  continent  during  Miocene  times  as  being  for 
the  most  part  submerged  beneath  the  ocean.  These  Tertiary 
deposits  were  not  subjected  to  any  other  alterations  in  their 
relative  level  than  those  of  the  most  local  kind.  The  elevation 
of  the  southern  shores  of  the  continent  at  the  close  of  the 
Miocene  period  was  equable,  and  measured  by  the  vertical 
thickness  of  the  deposits  and  heights  at  which  its  littoral 
margins  now  exist,  it  could  not  be  more  than  about  150  to  200 
feet  within  the  Aldinga  and  Murray  Basin.  A  depression  to 
this  amount  would  not  submerge  the  interior  of  the  continent; 
and  would  be  too  small  to  materially  affect  the  rainfall,  so  that 
the  vast  rivers  which  now  drain  the  Cordilleras  must  have 
then,  as  now,  flowed  in  the  same  direction,  but  have  discharged 
their  waters  into  the  great  central  basin — bounded  on  the 
north  by  the  Highlands  of  New  Guinea,  on  the  east  by  the 
Great  Dividing  Range,  extending  on  the  south  to  the  Grampians 
of  Western  Victoria.  This  vast  inland  lake  or  estuary  was 
dotted  with  islands  now  forming  the  elevated  parts  of  the 
Flinders  and  Adelaide  Banges,  and  other  mountain  masses  in 
Central  Australia,  each  with  its  own  river  basins  in  which  were 
accumulated  the  fluviatile  gravels  which  are  scattered  at  various 
heights  among  our  hills. 

The  denudation  of  the  Desert  sandstone  since  it  became  dry 
land  has  been  excessive,  and  that  of  the  marine  deposits  has 
been  very  great,  as  is  fully  attested  by  the  existence  of  the 
ve ide  gulf  of  St.  Vincent's  which  is  excavated  out  of  them,  and 
fey  the  precipitous  front  of  the  Bunda  cliffs  and  their 
-^certained  extension  below  sea  level  for  a  distance  of  several 
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The  absence  of  marine  Older  Tertiary  from  the  eastern 
lanks  of  the  Cordilleras  may  probably  be  cue  to  remoral. 

The  general  surface  of  tke  marine  beds  has,  howerer,  not 
been  much  affected  by  denudation,  but  the  Hirer  Murray  has 
cut  deeply  into  them,  tearing  high  yellow  cliffs  about  one  and 
a  quarter  miles  apart. 

Pliocene  Dxrrr  on  Loess. 

This  remarkable  formation  forms  the  soil  of  the  fertile 
plains  on  the  western  slopes  of  the  Adelaide  chain,  and  among 
the  Northern  ranges,  ana  occupies  a  long  strip  of  country  or 
a  few  miles  in  width  bordering  the  western  margin  of  the 
Murray  Basin. 

It  everywhere  presents  the  same  general  character  and 
qualities,  and  is  doubtlessly  the  residuary  disintegrated  mate- 
rial of  the  slates,  limestone,  gneissic,  and  granitic  rocks  of  the 
adjacent  ranges.  From  the  circumstance  of  its  occurrence  at 
different  altitudes  in  various  parts  of  the  country,  as  also  from 
the  nature  of  its  derivative  ingredients,  there  can  be  little 
doubt  the  material  of  each  plain  or  flat  is  of  local  origin. 
Among  the  derivative  materials  of  the  loess  in  the  Valley  of 
the  Torrens  at  Adelaide,  I  have  found  Miocene  limestones 
enclosing  characteristic  fossils,  derived  from  the  contiguous 
cliff ;  thus  proving  the  Post-Miocene  age  of  the  formation. 
Nevertheless,  the  margin  of  each  basin  is  at  a  uniform  level. 

The  loess  is  a  calcareous  loam,  divided  into  beds  by  irregular 
bands  of  clay  or  sand,  which  thin  out  at  the  borders,  where 
they  are  replaced  by  angular  pebbles  and  large  blocks  of  stone, 
derived  from  the  adjacent  hills.  The  loess  is  very  friable,  yet 
consistency  is  imparted  to  it  by  the  presence  of  tubular  pores, 
branching  downward  like  rootlets,  which  are  lined  witn  car- 
bonate of  lime. 

The  uniformity  of  the  surface  of  each  plain  is  only  inter- 
rupted by  the  vertical  wallB  between  which  all  the  members 
of  a  most  labyrinthine  valley  system  are  sunk.  Though  the  drift 
is  wholly  unstratified,  its  vertical  internal  structure  causes  it 
to  break  off  in  any  vertical  plane,  but  in  no  other ;  hence  when 
a  cliff  is  undermined  the  loess  breaks  off  in  immense  vertical 
plates,  leaving  again  a  perpendicular  wall.  The  rapidity  with 
which  even  the  smallest  streams  cut  out  deep  channels  in  it  is  a 
fact  that  is  patent  to  all.  Channels  now  several  yards  in  depth 
and  width  have  been  eroded  in  a  few  years  along  the  line  or  a 
plough-furrow  or  of  a  dray-track. 

Another  peculiarity  or  the  loess  is  that  it  contains  the 
remains  of  only  land  animals  and  terrestrial  vegetation.  The 
land  animals  are  restricted  to  some  of  the  extinct  mammalia, 
Jhprotodon  being  particularly  abundant  in  the  loess  of  some  of 
the  plains  of  the  Northern  Areas.  Land  mollusca  have  been 
found  in  the  loess  of  the  Bunda  Plateau. 


The  absence  of  marine  organisms,  and  the  fact  of  the  deposit 
occupying  tracts  varying  from  three  to  ten  or  more  hundred 
feet  aoove  the  sea  level  prove  in  the  moat  conclusive  manner  that 
a  marine  origin  is  impossible.  I  would  suggest  that  the  sea- 
worn  pebbles  found  by  Mr.  Scoular  in  the  loess  of  Munno 
Para  have  been  derived  from  the  waste  of  the  shingle  beaches 
of  the  Miocene  epoch,  remnants  of  which  are  still  m  titu  at 
a  few  places  among  the  Gawler  hills. 

The  accumulation  of  the  loess  cannot  ariae  from  the  silt 
brought  by  the  rivers  flowing  from  the  hills  into  the  plain 
without  the  aid  of  some  distributing  agent,  inasmuch  as  the 
rivers  denude  the  loess,  and  only  in  extreme  canes  when  they 
overflow   their  banks  do   tbey   distribute    material  over    the 

filaius,  though  it  must  be  conceded  that  our  streams  may  have 
oat  their  tendency  to  accumulate,  and  have  in  consequence 
acted  as  denuding  agents.  But,  nevertheless,  the  accumula- 
tions from  our  snort  streams  would  have  been  concentrated 
about  the  points  where  they  debouched  upon  the  plain. 

Indeed,  1  cannot  resist  the  conclusion  to  which  I  have  been 
led,  chiefly  from  topographical  reasons,  that  the  loess  has  been 
deposited  in  a  aeries  of  lakes  ;  a  subaqueous  origin  fulfils  the 
required  conditions,  though  the  aubaerial  theory  of  loess  for- 
mation propounded  by  ftichthofen  would  equally  account  for 
the  assortment  of  the  material.  Wind  plays  an  important 
part  in  this  colony  as  a  geological  agent,  writes  Mr.  Scoular ; 
aud  moat  of  us  have  realised  the  capacity  of  wind  as  a  trans- 
porter of  fine  material.  And  it  is  highly  probable  that  this 
agent  was  largely  concerned  in  the  accumulation  of  the  loess 
of  the  southern  margin  of  the  Bunda  Plateau  (see  page  116). 

One  fact  painted  out  to  me  by  Mr.  Smeaton,  confirmatory  of 
my  opinion  that  the  drift  of  the  Adelaide  Plain  was  assorted 
in  a  lake,  is  that  of  the  northerly  trend  of  all  the  streams  on 
their  emergence  from  the  hills,  in  which  their  general  direction 
ia  to  the  west.  My  explanation  of  the  phenomenon  is  as 
follows ; — In  consequence  of  the  prevalence  of  south-westerly 
winds  then  as  now,  the  direction  of  the  current  of  the  stream 
would  be  deflected  towards  the  north  as  its  volocity  was 
Blackened  on  coming  in  contact  with  the  lake  water,  but  before 
commingling  with  it.  Thua  would  be  formed  a  subaqueous 
channel  which  would  he  projected  lakewards  as  the  waters 
slowly  decreased,  and  along  which  the  lengthening  streams 
would  naturally  flow. 

My  theory  of  the  formation  of  the  drift  requires  climaticsl 
conditions  somewhat  different  from  those  which  now  obtain ;  it 
demands  the  operation  of  aqueous  agents  more  active  than  now. 
It  implies  a  period  of  greater  precipitation.  If  the  loess  be  the 
jpsoluble  products  of  the  weathering  of  rocks,  has  the  material 
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been  removed  by  the  action  of  the  nun,  or  as  the  ground 
moraine  of  glaciers?  "Was  there  ever  a  time  when  large 
masses  of  ice  descended  down  the  gullies  and  discharged  the 
ice-borne  materials  into  a  lake  F  We  know  that  such  an  agency 
is  at  work  in  New  Zealand,  and  in  past  times  its  glaciers 
descended  far  lower  than  their  present  termini. 

I  cannot  connect  the  accumulation  of  the  loess  with  the 
glacial  phenomena  about  to  be  described,  and  though  the  glacial 
theory  of  its  origin  mar  account  for  the  facts,  yet  it  does  not 
follow  that  the  theory  is  true. 

One  familiar  with  the  appearance  of  a  glaciated  country 

cannot  have  failed  to  recognise  a  certain  resemblance  that  our 

bills  bear  thereto.    Mr.  Woods  writes ; — "  Indeed,  it  seemed 

to  me  that  there  were  very  distinct  marks  of  snow,  and  the 

action  of  glaciers.    This  would  declare  the  range  to  have  been 

once    of   extraordinary  elevation,  probably  the  axis   of  some 

former  continent"  (Qeol.  Obs.,  p.  20).     I  shall  be  asked  at  once 

whether  glacial  inscriptions  have  been  found — the  grooves, 

striae,    and  polished  surfaces  so   characteristic  of  the  rocky 

surfaces  over  which  glaciers  have  travelled.   I  answer  that  such 

traces  of  moving  ice  do  occur.    They  are — (1)  Smooth,  striated, 

and  grooved  rock  surface  in  the  bed  of  the  Inman,  Cape  Jervis 

Peninsula,  as  recorded  by  Mr.  Selwyn  in  the  following  terms  : 

— "  The  direction  of  the  grooves  and  scratches  is  east  and  west 

in  parallel  lines,  and  though  they  follow  the  course  of  the 

stream  I  do  not  think  that  they  could  have  been  produced  by 

the  action  of  water,  forcing  pebbles  and  boulders  detached  from 

the  drift  along  the  bed  of  the  stream.     This  is  the  first  and 

only  instance  of  the  kind  I  have  met  with  in  Australia,  and  it 

at  once  attracted  my  attention ;  strongly  reminding  me  of  the 

similar  markings  I  had  so  frequently  observed  in  the  mountain 

valleys  of  North  "Wales." 

I  may  quote  en  pattint  the  words  of  Mr.  Ilowitt  (Quart. 
Jouni.  Qeol.  Soc,  vol.  xxxv.,  p.  85,  1879)  referring  to  glacial 
signs  in  the  mountain-tracts  of  Gippsland,  Victoria : — "I  have 
nowhere  met  with  grooved  or  scratched  rocks,  Ac,  or  any  traces 
of  ice-action ;  and  I  think  that  had  such  existed  they  would 
have  been  met  with  ere  this.  Mr.  Selwyn  has,  I  believe,  already 
noted  this.  The  only  features  of  the  country  which  I  think 
could  in  any  way  suggest  glacial  conditions  are  the  apparently 
ancient  lake-basins  near  Omeo." 

In  all  the  discussions  which  I  have  read  on  the  question — 
Did  Australia  participate  in  a  glacial  period  analogous  to  that 
of  the  Northern  Hemisphere  P — I  find  no  reference  made  to  Mr. 
Selwyn 'b  observation,  quoted  above ;  probably  because  unknown, 
possibly  because  of  its  uniqueness.  Becent  discoveries  confirm, 
however,  the  correctness  of  that  gentleman's  interpretation  of 
the  signs. 
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(2.)  Smooth,  grooved,  and  striated  rock  surface,  and  moraine 
debris  at  Black  Point  forming  the  southern  boundary  of 
Holdfast  Ba;. 

That  headland  presents  a  steep  cliff  face  of  about  SO  feet 
high  to  the  sea,  and  there  stands  back  a  few  yards  from  its 
edge  a  low  mural  escarpment  of  Miocene.  The  intervening 
space,  which  is  nearly  flat,  is  covered  by  drift  material,  chief 
amongst  which  are  angular  stones  and  blocks  of  red  granite, 
gneiss,  hornblendic  slate,  and  quartzite  ;  the  nearest  depot  for 
which  is  at  Nor  man  vi  lie,  85  miles  to  the  south.  Over  some  few 
square  yards,  the  drift  has  been  removed,  disclosing  a  smooth 
surface  of  siliceous  slate,  striated  and  grooved  in  a  north  and 
south  direction. 

(3.)  Passing  to  the  south,  across  the  mouth  of  Field's  River, 
moraine  debrU  and  larger  masses  of  transported  rocks  are  seen 
encumbering  the  flat  tops  of  the  sea-cliffs. 

(4.)  Other  signs,  which  taken  alone  would  have  little  value, 
but  read  in  the  light  afforded   by   the  indubitable   signs   of 

flaciers  in  the  valley  of  the  Inman  and  at  Black  Point,  come  to 
ave  significance ;  these  are  the  roekei  movtotmdet  surfaces  of 
the  mica  slate  on  the  south  flank  of  Kaiserstuhl,  and  similarly 
large  rounded  surfaces  at  Graf  er's,  both  localities  in  the  Adelaide 

The  late  Sir  R.  Hanson  had  in  his  possession,  so  I  hare  been 
informed,  an  ice-worn  pebble,  obtained  from  the  Torrens  drift. 
Mr.  J.  D.  Woods,  in  letter  May  14, 1877,  supplies  the  following 
particulars: — "I  think  that  if  you  investigate  the  Torrens 
Gorge,  you  will  find  evidences  quite  as  strong  as  those  quoted 
by  Mr.  Selwyn.  On  one  side  of  a  hill  there  is  a  stream  of 
debris  which  my  brother  (Rev.  J.  E.  T.  Woods)  considered  to 
have  been  left  by  a  moraine.  In  the  bed  of  the  river,  near  the 
cottage  on  the  right  side,  there  is  a  lump  of  rock,  which  Borne 
twenty  years  ago  used  to  be  called  the  "  elephant  rock  "  from 
its  outline.  The  front  part  of  it  has  been  broken  away,  so  now 
it  retains  nothing  of  the  special  characteristics  which  gave  it 
its  name.  The  sides  are  indented  with  strife  and  there  seems 
to  be  no  doubt  that  it  must  have  been  carried  by  some  force 
from  a  long  distance." 

Such  are  the  signs  of  the  former  existence  of  ice-action  in 
South  Australia.  If  the  ice  originated  within  the  country, 
then  it  must  have  been  the  result  of  either 

1.  The  prevalence  of  a  very  much  colder  climate,  or 

2.  That  the  land  stood  at  much  greater  altitude  (say  10,000 

feet),  or  the  mountains  may  hare  had  a  more  plateau- 
like form,  and  therefore  need  not  have  been  so  high, 
and  consequently  collected  more  snow,  or 

3.  A  combination  of  both. 
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If,  however,  the  scratches  and  moraine  debri*  be  attributed 
to  the  grounding  of  icebergs  shed  from  the  highlands  of  the 
Southern  Ocean,  as  conjectured  by  Mr.  Scoular,  then  a  con- 
siderable amount  of  depression  must  have  taken  place,  and  to 
account  in  this  way  for  the  deposition  of  the  drift  and  for  the 
presence  of  the  obsidian  bombs  scattered  here  and  there 
throughout  the  whole  of  the  southern  parts  of  this  province, 
the  depression  must  have  been  great  enough  to  submerge  all  of 
the  province  below  1,000  feet  or  so  in  elevation.  I  need  hardly 
add  that  the  known  facts  do  not  warrant  such  assumption. 

On  the  limestone  surfaces  of  the  Murray  Basin  and  the 
Bunda  Plateau  the  loess  is  absent  over  very  large  areas,  and 
when  present  is  of  very  shallow  depths.  In  these  areas  it 
could  only  originate  from  the  insoluble  residue  of  its  lime- 
stone rocks,  which  from  their  purity  could  only  yield  an 
appreciable  quantity  by  secular  decay  continued  through 
prolonged  periods.  In  the  oasis  of  the  Bunda  Plateau  the 
subaenal  origin  of  the  loess  is  incontestably  shown,  and  it  is 
highly  charged  with  land  shells,  vegetable  debris,  from  top  to 
bottom. 

The  loess  in  the  South-east  Plain  is  mainly  preserved  in  the 
pockets  and  depressions  of  the  Miocene  limestone,  and  in  the 
neighbourhood  of  the  volcanic  cones  is  covered  up  by  ash  beds. 
It  contains  the  remains  of  the  large  extinct  Mammalia,  and 
the  period  of  its  formation  must  be  coeval  with  that  forming 
the  fertile  plains  of  Adelaide,  Ac.  At  this  time  the  caves  in 
the  South-east  must  have  been  frequented  by  the  extinct 
mammals  whose  remains  are  embedded  in  their  stalagmitic 
floors. 

Betronective  Glance. — During  the  Pliocene  period  the  land 
was  mucD  elevated,  probably  into  regions  of  perpetual  snow. 
The  continent  was  then  obviously  vastly  more  extensive  than 
now.  Tasmania  and  New  Guinea  would  then  be  united  to  the 
continent,  as  is  required  by  the  community  of  species  of 
certain  plants  and  animals.  It  was  during  this  time  that  the 
large  mammals  roamed  over  the  land,  and  the  wide  expanse  of 
country  allowed  of  the  development  of  its  peculiar  and  ex- 
tensive fauna.  The  climate  moister,  and  the  temperature  of 
lowlands  more  equable  than  now,  and  generally  the  conditions 
were  favourable  to  the  growth  of  succulent  herbage  capable  of 
sustaining  a  large  and  varied  mammalian  fauna.  The  seas  that 
laved  the  shores  had  their  inhabitants,  but  of  them  we  have  no 
record,  because  the  sites  of  their  habitats  are  now  far  beneath 
the  waters.  This  period  was  brought  to  a  close  by  the  lowering 
of  the  land — gradually,  it  may  have  been — and  in  consequence 
of  which  its  glaciers  retreated  and  finally  disappeared,  and  the 
fertile  tracts  of  the  lowlands  were  submerged,  and  the  produc- 
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tire  powers  of  other  areas  diminished  by  the  gradual  deaaicaticm 

Siing  on.  In  this  way  the  animals  would  be  crowded  on 
tnited  areas,  and  a  struggle  for  existence  would  ensue,  in 
which  the  less  adapted  and  less  easily  modifiable  would  succumb. 
Of  these  the  larger  animals  would  probably  be  the  first  victims, 
because  of  their  slow  breeding  powers  and  of  insufficiency  of 
food  within  easy  reach.  The  clumsy  Diprotodon  would  soon 
be  worsted  in  the  struggle,  while  the  fleeter  Kangaroos  could 
continue  to  hold  their  own  for  a  longer  period ;  and  the  extinc- 
tion of  the  ThylacoleoB  would  be  involved  in  that  of  its  prey. 

Comparing  the  climatic  conditions  of  the  Fleocine  Period — 
distant,  but  geologically  recent,  with  those  of  the  Present 
Period — we  cannot  doubt  that  a  great  change  has  come  over 
the  surface  of  South  Australia  in  the  decreased  amount  of 
water  iu  the  lakes  or  running  in  the  rivers,  in  the  increase  of 
its  mean  annual  temperature,  and  in  the  depauperization  of  its 
mammalian  and  avian  fauna.  Historical  evidence  affords  no 
data,  and  exact  observations  with  the  raingauge  cannot 
possibly  have  extended  over  a  sufficient  length  of  time  to  enable 
us  to  decide  whether  this  change  has  been  continued  to  our 
time.  What  little  evidence  can  be  adduced  from  geological 
observations  is  to  the  effect  that  the  tide  of  dessication  has 
turned,  rather  than  to  its  continuance.  The  evidence  to  which 
I  allude  is  that  of  the  recent  elevation  of  land,  by  which  process 
our  hill-tops  are  lifted  into  higher  and  colder  strata  of  the 
atmosphere,  and  aqueous  precipitation  is  increased.  That  these 
changes  have  occupied  a  vast  interval  of  time  is  proved  by  the 
amount  of  denudation  our  "  Drift"  has  undergone,  as  exempli- 
fied by  the  truncation  of  the  Adelaide  and  Willunga  Plains. 
In  the  case  of  the  latter  the  Drift  forms  seacliffs  rising  to  an 
elevation  of  350  feet,  whilst  its  western  boundary  has  been 
totally  removed. 

Pleistocene. 

The  Rev.  J.  E.  Woods  describes  the  coast  at  Guichen  Bay  as 
consisting  of  rough  craggy  rocks  of  coarse-grained  sandstone, 
"  which,  though  not  rising  very  high,  are  bold  and  abrupt, 
sometimes  presenting  a  perpendicular  face  to  the  heavy  surf 
which  beats  upon  that  coast."  He  recognises  the  false  bedding, 
notes  the  absence  of  fossils,  and  concludes  "  that  the  deposit 
was  from  ocean  current,  but  also  that  it  was  a  considerable 
distance  from  any  land."  He  further  remarks  that  it  is  found 
more  or  less  all  round  the  coast  of  the  colony  of  South  Aus- 
tralia, and  perhaps  it  extends  ail  along  parts  of  the  Australian 
Bight.  Personal  examination  of  much  of  the  whole  coastline 
between  Cape  Northumberland  and  Eucla  confirms  the  atate- 
— tent  of  Mr.  Woods.  In  my  paper  on  the  country  around  the 
r/£»d  of  the  Bight  I  have  described  this  formation  somewhat  in 
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detail ;  and  the  phenomena  observed  there  are  common  to  all 
sections  on  whatever  part  of  the  coast,  namely,  coarse  sands  and 
sandstones,  distinctly  false-bedded,  and  though  consisting  of 
minute  shelly  particles  and  particles  of  quartsose  and  calcareous 
■and  do  not  contain  marine  shells,  bnt  axe  often  highly  charged 
with  the  local  land  shells.  These  appearances  clearly  indicate 
that  the  deposit  was  formed  from  blown  sand.  From  the 
circumstance  that  it  forms  precipitous  cliffs  and  is  continued 
tax  out  to  sea,  forming  those  submerged  reefs  which  render  the 
coast  from  Cape  Northumberland  to  Gnichen  Bay  so  very 
perilous  to  navigators,  I  conclude  that  it  is  separably  from  the 
loose  sand  dunes,  which  elsewhere  fringe  the  coast,  and  not 
infrequently  overlie  it,  by  an  interval  of  time  marked  by  slight 
oscillations  of  level.  In  other  words,  that  during  the  period 
of  its  accumulation  the  land  stood  relatively  higher  than  it 
does  now.  This  was  succeeded  by  a  depression  amounting 
perhaps  to  not  less  than  20  feet  to  allow  of  the  sea  to  overflow 
those  extensive  low-lying  areas  occupied  by  deposits  con* 
farming  existing  marine  species,  which  occur  all  along  our  shore 
margin. 

Upheaval  of  the  Land  during  the  epoch  of  recent  species  is 
attested  by  the  occurrence  of  raised  beaches,  such  as  at  Ed  ithburg 
and  Victor  Harbour,  and  by  the  elevated  sea  beds  which  in  the 
8outh-East  extend  inland  for  several  miles,  and  which  at 
several  points  along  the  whole  coast  occupy  considerable  areas 
of  what  are  now  salt-swamps,  such  as  those  of  Port  Adelaide  and 
I>ry  Creek,  at  Port  Wakefield,  at  Fowler's  Bay,  &c. 

The  alterations  of  soundings  on  rocky  ground  at  Eivoli  Bay 
and  at  Cape  Jaffa  evidence  that  the  elevatory  movement  is  still 
progressing. 

As  to  the  height  to  which  the  land  has  been  raised  in  recent 
times,  many  erroneous  observations  have  been  made.  Mr.  W. 
H.  Light  in  a  paper  on  the  elevation  of  the  Australian  coast 
read  before  this  Society  in  1855  appeals  to  the  fossiliferous 
deposit  under  the  City  of  Adelaide  in  evidence  of  recent 
elevation.  "The  present  vertical  elevation  of  the  highest 
fossiliferous  stratum  near  North-terrace  above  the  level  of  the 
sea,  at  ordinary  high  water  is  about  94  feet.  Add  to  this  the 
supposed  limit  of  depth  below  the  surface  at  which  the  beds  of 
shells  have  been  formed — say  50  feet — and  we  get  a  height  of 
144  feet  as  somewhere  about  the  probable  extent  of  elevation 
which  this  stratum  has  received?'  The  Bev.  J.  £.  Woods 
committed  the  same  mistake  in  referring  (Geol.  Obs.  p.  208) 
the  Adelaide  fossiliferous  limestone  to  the  Becent  Period, 
whereas  it  belongs  to  the  Miocene.  And,  though  correct  in 
identifying  the  travertine  on  Tapley's  Hill  at  about  1,000  feet 
above  sea  level,  with  the  limestone  crust  overlying  the  Miocene 


limestone  at  Adelaide,  yet  he  nude  a  great  mistake  in 
attributing  to  it  a  marine  origin,  and  in  consequence  nil 
deduction  that  our  hills  had  been  raised  that  amount  within  a 
very  recent  period  is  baaed  on  wrong  premises.  Mr.  Selwyn 
has  equally  misunderstood  the  nature  of  the  "  crust  limestone." 
Mr.  Woods,  writing  about  the  extensive  area  occupied  by 
recently-raised  marine  beds  in  the  South-East,  has  not  been 
able  to  give  actual  heights  above  sea  level,  but  ventures  to 
estimate  the  amount  of  upheaval  at  not  less  than.  80  feet. 
However,  it  is  not  clear,  that  these  figures  refer  to  the  height 
of  the  shell  beds  or  to  that  of  the  terraces  of  Pleistocene  sand- 
stone, similar  to  those  of  Cape  Northumberland  and  Rivoli 
Bay,  which  divide  the  plain  from  the  Coorong  to  Lacepede  Bay 
at  every  ten  miles  or  so. 

Accurate  measures  of  the  height  of  the  marine  beds  com- 
posing the  salt  marshes  resting  on  the  Port  Creek,  and  at 
Talata,  Fowler's  Bay,  determine  that  the  elevation  is  of  only 
slight  amount. 

The  estuarine  limestone,  which  fringes  the  Dry  Creek  salt 
maTsh,  and  which  is  of  about  six  to  twelve  inches  thick,  and 
crowded  with  Amphibola  Quoyana,  Bisella  melanoitoma,  and  other 
littoral  shells,  is  not  more  than  twelve  feet  above  ordinary 
high  water  mark.  The  limestone  overlies  the  drift,  but 
graduates  into  the  estuarine  muds  and  sands  which  occupy  the 
salt  marsh.  The  marsh  is  at  rare  intervals  overflown,  but 
extraordinary  tides  do  not  reach  the  estuarine  limestone. 

The  topmost  bed  of  the  marine  deposits  of  the  Talata  swamp 
is  only  six  feet  above  high  water  mark,  whilst  that  of  the  Roe 
Plains  at  Eucla  is  about  twelve  feet. 

Volcanoes  of  the  South-East. — These  have  been  very 
fully  described  by  Mr.  Woods,  and  but  one  question  arises  iu 
connection  therewith,  viz.,  at  what  period  were  they  erupted  r 
They  are  newer  than  the  Miocene,  because  the  Mount  Gambier 
limestone  forms  the  base  of  the  cones,  and  its  fragments  occur 
entangled  in  the  ash  beds ;  they  are  newer  than  the  Pliocene 
sand  and  loess  which  are  inter  stratified  between  the  Mount 
Gambier  limestone  and  the  ash  beds  of  the  volcano  of  that 
place.  The.  Pliocene  sands  and  loess  at  this  place  are  of 
terrestrial  origin  ;  they  contain  remains  of  Diprotodon,  Pb"0^ 
lomyt  pliocmicttt,  McCoy  ;  and  leaves  of  Catuarina  and  J?****** 
are  impressed  on  the  under  surface  of  the  superimposed  asb- 
layer. 

Did  man  witness  the  showers  of  ashes  and  the  glow  of  too 
internal  fires  of  these  cones  reflected  from  the  clouds  ?  ^T0' 
bably  yes!  Have  we  any  traditions?  NbP  But  paUonw- 
logicaf  evidence  answers  in  the  affirmative.  Thus,  the  ding0 
(Canit  dingo)  was  the  contemporary  of  the  Diptrodon,  who* 


remains  are  buried  beneath  the  ashes  of  the  Mount  Gambler 
volcano,  aa  proved  by  their  remains  occurring  together  in  the 
Gisborne  and  Wellington  caves. 

Now,  the  dingo  is  an  alien ;  he  forms  no  part  of  the  Aus- 
tralian fauna ;  and  his  introduction  by  man,  as  a  companion 
and  assistant  in  the  chase,  can  only  satisfactorily  explain  bis 
presence  in  this  continent,  as  in  some  of  the  Pacific  islands. 
Man  and  dog  may  have  pursued  together  the  Diprotodm,  and 
in  latter  times  nave  been  awed  by  the  volcanic  outbursts. 
Indeed,  no  other  cause  of  extirpation  of  the  huge  mammals  has 
suggested  itself  to  the  mind  of  Professor  Owen  save  that  of 
human  agency.  He  says,  "  To  a  race  of  men  depending,  like 
the  blackfellows,  for  subsistence  on  the  chase,  the  largest  and 
most  conspicuous  kinds  of  wild  beasts  first  fall  a  prey." 

The  volcanoes  of  the  South-East,  and  particularly  those  at 
Mount  Gambler,  are  characterised  by  the  emission  of  much 
ash  and  litttle  lava.  The  volcanic  energy  was  weak,  and  it  was 
the  western  limit  of  a  force  having  its  chief  foci  in  Western 
Victoria. 

Though  tranquil  as  the  eruptions  had  been,  yet  there  is  no 
guarantee  that  the  volcanoes  will  not  again  become  active,  and 
that  the  volume  of  their  vomitings  will  lie  as  insignificant. 

Volcanic  EjeeUmcnta  beyond  Present  Crater*. — Osidian  bombs, 
showing  no  marks  of  erosive  action,  have  been  collected  at 
distant  parts  of  the  colony,  occurring  either  loose  on  the  sur- 
face or  imbedded  in  the  "crust  limestone,"  1  have  seen  a 
specimen  obtained  at  Gawler,  from  the  centre  of  a  nodule  of 
travertine;  and  several  that  were  collected  about  Stuart's 
Creek,  and  one  from  King  George's  Sound.  I  incline  to  the 
opinion  that  their  distribution  nas  been  effected  by  human 
agency — perhaps  the  wish  is  father  to  the  thought — inasmuch 
as  the  only  feasible  explanation  of  their  presence  arising  from 
natural  causes  militates  against  my  theory  of  the  origin  of  the 
loess.     Briefly,  the  state  of  the  case  is  as  follows: — 

1.  The  bombs  have  not  been  ejected  from  the  volcanoes  of 

the  South-east,  because  they  are  not  found  within  their 
neighbourhood. 

2.  They  may  have  been  the  outcome  of  some  volcanoes,  all 

traces  of  which  have  been  removed  by  the  encroachment 
of  the  sea. 

3.  Or  they  may  have   been  brought  by  icebergs  from  the 

antarctic  volcanoes — Erebus  and  Terror.  By  these 
means  Mr.  Scoular  explains  at  once  the  ice  marks  on 
the  sea  cliffs  of  St.  Vincent's  Gulf  and  the  distribution 
of  the  volcanic  bombs,  an  opinion  I  do  not  share  with 
him,  as  previously  explained. 
These  bombs  are  held  in  high  estimation  by  the  aborigines, 


a  fact  which  proves  inf  orentially  that  they  are  not  common— 
that  they  axe  obtained  perhaps  with  difficulty,  and  possibly  by 
exchange.  Other  articles  of  virtu  have  been  transported  to 
different  parts  of  the  continent,  and  why  not  these  ?  Though 
we  may  in  this  way  account  for  their  wide-spread  distribution, 
yet  the  evidence  is  not  conclusive  till  they  shall  have  been 
traced  to  their  natural  sites. 

I  submit  the  following  documentary  evidence  of  the  value 
set  upon  the  obsidian  bombs  by  the  Australian  black.  A 
correspondent,  writing  from  Salt  Kiver,  King  George's  Sound, 
states : — "  The  black  stones  are  very  rare,  and  much  prized  by 
the  natives,  who  believes  the  possessor  bears  almost  a  charmed 
life,  and  is  able  also  to  cure  sick  people  of  any  complaint  they 
may  be  afflicted  with,  as  also  to  bewitch  their  enemies,  or  any 
one  with  whom  they  have  a  grievance,  tormenting  them  with  all 
kinds  of  diseases  and  finally  destroying  life  itself."  Mr. 
Canbam,  of  Stuart's  Creek,  writes : — "  With  the  atones  will  be 
found  one  to  which  a  strange  story  is  attached.  I  was  told  by 
the  native  I  had  it  from  that  it  was  taken  out  of  the  breast  of 
a  sick  man  by  one  of  their  '  koonkies,'  or  doctors,  who,  how- 
ever, did  not  succeed  in  saving  the  patient's  life,  as  some  other 
'  koonkie  '  of  another  tribe  had  a  greater  power  than  this  one 
who  took  the  stone  out.  The  sick  native,  I  mention,  died 
here  of  disease  of  the  lungs,  and  all  the  koonkies  in  the  country 
could  never  have  saved  him." 

In  conclusion,  I  lay  before  you  a  summary  of  such  works  and 
papers  as  have  come  under  my  notice  bearing  upon  the  natural 
history  of  this  province  which  have  been  published  during  the 
past  year;  and  also  some  addenda  to  the  list  furnished  last 
year. 

"  Transactions  of  the  Entomological  Society  of  New  South 
Wales,"  vol.  1,  1866;  vol.  2,  1873. 

The  Society  was  founded  in  1862,  and  is  now  merged  into 
the  Linnean  Society.  The  two  volumes  published  during  its 
existence  contain,  as  may  be  expected,  most  useful  information 
for  the  Australian  entomologist.  Contributors  thereto,  aware 
that  the  descriptions  of  Australian  insects  are  dispersed 
through  so  many  different  books,  and  transactions  of  scientific 
Societies,  have,  in  treating  upon  native  insects,  reprinted  the 
specific  descriptions  of  known  species  as  given  by  the  various 
authors,  and  have  thereby  relieved  in  some  measure  colonial 
entomologists  from  the  disadvantages  they  labour  under  from 
want  of  access  to  the  literature  of  the  subject. 

The  example  set  us  by  the  Sydney  naturalists  might  advan- 
tageously be  imitated  by  workers  in  various  departments,  as 
well  as  by  entomologists.    Conspectuses  of  genera,  accompanied 
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by  pictorial  representations  of  types,  when  necessary,  would 
greatly  facilitate  the  labours  of  the  student. 

Mr.  W.  Ifacleay,  in  Presidential  Address,  toI.  1,  p.  21.,  gives 
a  brief  summary  of  the  earlier  history  of  Australian  entomology, 
down  to  the  publication,  in  1848,  of  Germar's  paper  in  the 
"Linnawt  Entomologies"  on  the  insect  fauna  of  South  Aus- 
tralia, which  affords  fuller  information  than  I  gave  in  last 
year's  address. 

Lepidoptera  qf  the  Family  Zygaenida :  By  A.  G.  Butler, 
Journal  Linnean  Society,  1875,  3  pi. 

Four  new  species  of  JSydrusa  from  Australia  are  described, 
and  references  are  made  to  some  other  Australian  species.  The 
paper  is  a  correction  and  emendation  of  Mr.  Walker's  list. 

Description  qf  Australian  Micro- Lepidoptera :  By  £.  Meyrick, 
Proc.  Linnean  Soc.,  N.S.W.,  vol.  8,  p.  1/5,  and  vol.  4,  p.  205 
(1878-9).  The  author  estimates  the  total  number  of  species 
occurring  on  the  Australian  Continent  to  be  fully  10,000.  A 
certain  number  of  descriptions  of  Australian  micro-lepidopters 
are  stated  to  be  included  by  Walker,  in  his  Brit.  Mus.  Cat.,  and 
a  few  by  Zeller,  Norman,  Ac.  The  present  communication  deals 
only  with  the  group  Crambites,  of  which  71  are  described,  50  being 
new,  and  one  genus  is  established.  The  following  species  were 
collected  about  Adelaide : — Orambus  trivittatus,  Z. ;  O.  refa  talis, 
Wkr. ;  C.  bifractellus,  Wkr. ;  Etiella  Behrii,  Z. ;  E.  chryso- 
porella,  Mey. ;  Momceosoma  vagella,  Z. ;  and  Aphomia  latro,  *. 

Contributions  towards  a  Knowledge  of  the  Ourculionidce :  By  F. 
P.  Pascoe,  part  iv.,  4  plates  (Journal  of  Linnean  Society,  vol. 
xii.,  1873.  Forty-one  species  from  Australia  are  described, 
four  of  which  are  from  South  Australia. 

Description  qf  New  Species  and  Genera  of  Eunwlpida  :  By  J.  8. 
Bailey.  f  Journal  of  Linnean  Soc.,  vol.  xiv.,  p.  246,  1878.) 
Three  of  tne  new  forms  are  from  this  continent ;  and  "  Descrip- 
tions of  New  Genera  and  Species  of  Gallerucma."  (Ann.  Mag. 
Nat.  Hist.,  August,  1879,  p.  108.) 

A  new  species  of  pulmoniferous  snail,  living  in  the  mangrove 
swamps  about  Port  Adelaide,  is  technically  described  by  Mr. 
Brazier,  under  the  name  of  Alexia  meridionalis9  in  Proc. 
Linnean  Soc.,  N.S.W.,  vol.  ii.,  p.  26  (1877). 

Mr.  E.  Smith,  marine  shells  from  the  Solomon  Islands,  Journ. 
Linnean  Soc.,  1876.  Figures  and  describes  Nassa  bicallosa  from 
Swan  Biver ;  and  Thracia  Angasiana  and  T.  Jacksoniana  from 
Port  Jackson,  and  reports  the  occurrence  of  Terebra  cancellata, 
Quoy  {T.  undatella,  Desh.)  at  Port  Elliot. 

Mr.  Angas,  in  Proc.  Zoological  Soc.,  November,  1878,  gives  a 
list  of  additional  species  of  marine  mollusca  to  be  included  in 
the  fauna  of  this  Province.  It  is  a  supplement  to  a  former 
list  published  in  1865,  and  includes  a  few  published  records  of 
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species  that  have  not  come  under  his  observation,  whilst  the 
bulk  of  the  additions  is  based  upon  material  communicated  to 
him  by  Mr.  Bednall  and  myself.  The  list  contains  the  names 
of  fifty-four  gasteropoda,  twenty  conchifers,  and  one  pal- 
liobranch. 

Mr.  Petterd  describes,  in  Journal  of  Conchology,  April,  1879, 
seven  new  species  of  Tasmanian  marine  gasteropoda,  chiefly  from 
Bass  Straits. 

Prof.  Hutton,  on  the  structure  of  Amphibola  avellann 
(Annals  and  Mag.  Natural  History,  March,  1879)-  Though 
the  species,  whose  structure  is,  herein,  bo  ably  described,  is  not 
a  member  of  our  fauna,  yet  as  it  is  allied  to  two  very  common 
forms  of  our  maritime  marshes  and  mud  shores,  the  Knowledge 
of  the  animal  must  supply  very  important  data  for  comparison 
to  those  who  occupy  themselves  with  the  physiology  of  our 
molluscs.  The  anatomy  of  A.  aeellana  was  first  studied  by 
Quoy  and  Gaimard,  and  published  in  the  Zoology  of  the 
Astrolabe,  vol.  ii.,  p.  196,  t.16,  f.1-8.  Those  observers  ascer- 
tained it  to  be  a  pulmonif  erous  snail,  with  the  pulmonary  cavity 
closed  in  front,  and  that  the  sexes  are  united  in  each  individual. 
Pro  feasor  Hutton's  researches  have  enabled  him  to  correct 
inaccuracies  in  several  points  communicated  by  the  French 
naturalists ;  though  corroborating  their  observations  in  the 
foregoing  particulars.  The  systematic  position  of  the  genus 
has  not  been  agreed  upon  by  macalologists,  and  though  Prof. 
Hutton  does  uot  compare  the  anatomy  of  this  snail  with  that 
of  other  pulmonates,  yet  his  very  ample  dissections  will  enable 
the  systematic  to  bring  the  genus  into  closer  relationship  with 
those  to  which  it  is  most  nearly  allied  in  structure. 

Woodward  (Recent  and  Fossil  Moll.,  1854)  includes  it  in 
the  Family  Paludinidie — a  group  of  freshwater  branchiferouB 
snails,  to  which  Amphibola  is  related  by  the  form  of  its  shell 
and  operculum.  Gray  placed  it  amongst  the  true  pulmonif  era; 
Binney  (1865)  classes  it  under  Pulmonata,  suborder  Thalasso- 
phila,  which  is  characterised  by  "  eyes  sessile  on  the  front  part 
of  the  frontal  disk,  formed  by  the  expanded  tentacles."  Only 
two  families,  Amphibolida  and  Siphonariada,  are  included.  The 
dentition  of  Amphibola  indicates,  as  represented  by  Professor 
Hutton,  a  nearer  alliance  to  the  inoperculate  pulmonif era  than 
to  the  branchiferous  snails. 

The  carcinologist  will  find  in  the  following  recent  papers 
much  information  respecting  the  Crustacea  inhabiting  the 
Australian  seas.  With  one  exception,  that  of  Micipve 
ptiTvirostri*  (Miers)  obtained  at  Port  Lincoln,  all  the  species 
referred  to  are  not  known  to  haunt  our  shores,  though  several 
occur  in  contiguous  waters : — 

"Revision  of  the  Kippidea."  By  E.  J.  Miers  (Journ. 
Linnean  Soc,  xiv,  p.  312,  1879). 
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"  New  or  Little-known  Maioid  Crustacea."  By  the  same 
(Ann.  Hag.  Nat.  Hist.,  July,  1879 ;  also  Journ.  Linn.  Soc., 
riv.,  p.  634, 1879). 

"  On  two  new  species  of  Stenorhynohui"  By  W.  A.  Haswell 
(Proc.  linn.  3oc.,  N.  S.  Wales,  iii.,  p.  408, 1879). 

"On  the  Australian  Species  ot  Fenaut."  By  the  same 
(loc.  cit.,  iv.,  p.  88, 1879). 

"  Contributions  to  a  Monograph  of  Australian  Leucoiiid*." 
By  the  same  (op.  cit.  p.  44). 

"  A  New  Australian  Sph»romid  (Oyclwra  vmo$a)."  By  T.  B. 
B.  Stebbing  (Jour.  Linn.  Soc.,  xii.,  p.  146,  1876).  It  has  close 
agreement  with  our  Oymodocea  ortnata,  but  differs  in  some 
particulars,  which  are  by  the  author  considered  to  be  of  generic 
value. 

The  Australasian  species  of  the  Amphinomaceous  Annelides 
have  been  increased  by  Mr.  Haswell  from  eight  to  fourteen  in 
number  (see  Proc.  Linn.  Soc,  N.S.W.,  vol.  iii.,  p.  341,  1879). 

"New  and  Bare  Hydroid  Zoophytes  {Sertulariid*  and 
Thuiariida)  from  Australia  and  New  Zealand."  By  D'Arcy 
W.  Thompson  (Ann.  and  Mag.  Nat.  Hist.,  Feb.,  1879;  plates 
16-19). 

Nineteen  species  of  four  genera  of  these  families  are 
figured  and  described.  Most  of  the  species  were  obtained 
principally  in  New  Zealand,  but  also  from  St.  Vincent's  Gulf, 
Bass  Straits,  Torres  Straits.  The  author  remarks  that  the 
Hydroids  of  Torres  Straits  and  the  Louisade  Archipelago  are 
singularly  different  from  those  of  the  southern  and  south- 
eastern region — e.g.,  Adelaide  and  Bass  Straits  ;  and  the  forms 
inhabiting  New  Zealand  are  singularly  distinct  from  the 
Australian  species. 

"  Diagnoses  of  New  Genera  and  Species  of  Hydroida."  By 
Prof.  A 11  man  (Journ.  Linn.  Soc,  vol.  xii,  p.  251 ;  plates  9-28 ; 
1875). 

In  this  paper  a  large  number  of  new  Hydroid  Zoophytes 
from  many  widely-scattered  localities  are  described.  Among 
these  are  five  new  Sertulariida  and  three  new  species  of 
Tkuiariida  from  New  Zealand. 

Mr.  H.  Carter,  Contributions  to  our  Knowledge  of  the 
Spongida  (Ann.  and  Mag.  Nat.  History,  April  and  May,  1879), 
describes  and  figures  from  South  Australian  waters,  Traehyolodiu 
ImvitpiruUfer,  n.  gen.  et  sp.,  Atnorphina  ttellifera,  n.  gen.  et  up., 
and  SteUettinopris  eorticata,  n.  gen.  et  sp. ;  and  the  following 
from  other  parts  of  the  continent : — SuberiteifiMginotui,  n.  sp.; 
SteUe&tinoptis  simple*,  n.  sp. ;  and  Samus  anonyma,  Gray,  Jaot , 
two  sp. 

In  Phanerogamic  Botany,  additional  species  to  the  South 
Australian  fauna,  than  are  contained  in  the  Flora  Austra- 
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lienris,  will  be  found  in  Baron  von  Mnoller'e  Fragments, 
Phytographi»  Austral*,  the  90th  fasiciilue  of  which  ru  issued 
in  January,  1879. 

The  literature  specially  dealing  with  the  fungi  of  Australia. 
includes  the  following  works  omitted  by  me  in  my  lust 
address: — 

Fun  in  Lehm,  PL  Preias,  vol.  it,  pp.  130-140  (1846). 

Bnum  in  Hooker's  Flora  of  Tasmania,  vol.  ii.,  pp.  241- 
282,  plates  183-184  (I860). 

KALCHBBKmxB  and  Di  Tbusmbh  in  "  Grevillea,"  vol.  if., 
pp.  70-76  (1876)  ;  and  in  Flora  ephemer,  Katisbon,  No. 
28  (1878). 

An  enumeration  of  the  lichens  in  the  British  Museum,  which 
were  collected  in  1802-6,  during  the  notable  voyage  of  Flinders 
around  these  shores,  is  published  in  the  Proceedings  of  the 
Linnean  Society,  London,  for  1879. 

The  literature  of  Australian  Miocene  Paleontology  has  been 
enriched  by  the  publication  of  two  papers  by  the  Ber.  J.  B.  T. 
Woods,  describing  some  fossils  from  the  Muddy  Creek  beds. 
See  Proc.  Linn.  Soc.,  N.  8.  Wales,  vol.  iii.,  pp.  222-240,  plates 
20,  21 ;  and  vol.  iv.,  pp.  1-20,  plates  1-4, 1879.  The  number  of 
species  figured  and  diagnosed  is  59  gasteropoda  and  three 
bivalves. 

A  few  of  the  more  remarkable  and  larger  species  from  the 
Victorian  Miocene  are  dealt  with  in  Decade  VI.,  Pal.  of  Victoria, 
by  Prof.  McCoy ;  these  are  Lovmia  Furbcri,  Monottyekia 
auttratit,  and  the  new  species,  Oh/peatter  Gipptlandteut  and 
Siimite*  Coriomn*.  The  same  fasiculus  contains  the  descrip- 
tions of  three  species  of  Cetotolites,  or  ear-bones  of  whales, 
probably  Zipkitnd,  and  other  cetacean  remains.  These  dis- 
coveries are  interesting  in  connection  with  the  presence  of 
balatund  whales  in  the  Murray  beds,  remains  of  which,  in- 
cluding a  perfect  skull  and  a  lower  jaw,  form  part  of  the 
University  collection. 


Our  Climate  and  Infant  Mortality. 

By  S.  J.   Magabey,   M.B. 

My  apology  for  bringing  the  subject  of  infant  mortality 
before  tne  notice  of  the  Society  bo  shortly  after  the  recent 
discussion  on  the  subject  is  that  I  do  not  think  that  sufficient 
attention  has  been  directed  to  the  climate  as  the  cause  of  the 
excess  of  mortality  in  this  colony.  I  propose  to  consider  the 
question  by  means  of  the  light  supplied  by  statistics  kindly 
furnished  me  by  Mr.  Todd,  the  Government  Astronomer,  and 
Mr.  Cleland,  of  the  General  Begistry  Office.  I  propose  to 
compare  the  variations  of  the  deathrate  with  the  variations  of 
the  temperature,  rainfall,  barometric  pressure,  evaporation, 
and  humidity  during  the  years  1873-1877,  both  inclusive,  these 
being  the  only  ones  that  afford  the  material  for  so  critical  an 
examination. 

In  connection  with  the  subject  of  infant  mortality  several 
questions  have  been  propounded: — 

1.  Is  the  deathrate  of  infants  higher  in  South  Australia 

than  it  is  in  the  other  colonies  ? 

2.  Granted  that  the  rate  is  excessive,  can  any  reason  be 

assigned  for  this  excess  ? 

3.  Is  this  excess  peculiar  to  Adelaide,  or  does  it  extend  to 

the  colony  generally  P 

4.  What  means  can  be  adopted  to  reduce  this  waste  of 

human  life  ? 
Before  proceeding  to  consider  the  several  propositions  set 
forth,  it  is  well  first  of  all  to  observe  that  in  1874  and  1875  we 
were  visited  with  a  severe  epidemic  of  measles  which  carried 
off  355  persons,  127  of  whom  were  infants.    This  epidemic  was 
closely  followed  by  a  severe  one  of  scarlatina,  whicn  destroyed 
484  persons,  58  of  whom  were  infants.    On  this  account,  and 
remembering,  too,  that  a  period  of  five  years  is  a  short  one 
from  which  to  draw  reliable  conclusions,  I  expect  to  find  that 
these  conclusions  will  have  to  be  somewhat  modified  as  the 
data  become  more  abundant  and  reliable ;  but  as  these  researches 
seem  to  give  us  a  clue  as  to  the  best  means  of  combating  the 
more  serious  diseases  of  infant  life,  I  submit  my  results  without 
hesitation,  holding  myself  in  readiness  to  modify  them  if  it 
should  seem  to  be  necessary  to  do  so. 

B 


L — IB     THl     DuXHKATB     OF      Iktastb      HianKK      TIT      SOOTH 

Australia  tham  it  js  b  tbc  othkb  Colohim? 

Dr.  J.  D.  Thomas,  at  our  recent  discussion  upon  the  subject, 
affirmed  that  the  Sooth  Australian  rate  is  often  exceeded  in 
other  countries. 

With  regard  to  its  relation  to  that  of  the  other  colonies,  I  have 
not  been  able  to  glean  any  information  beyond  that  supplied  by 
Mr.  Hayter,  in  the  "  Victorian  Year-Book  for  1876." 

From  this  it  would  appear  that  the  infant  deathrate  per 
1,000  births  was— In  Tasmania,  101 ;  New  Zealand,  102  ;  New 
South  "Wales,  104 ;  Queensland,  124 ;  Victoria,  126 ;  and  South 
Australia,  166. 

The  rate  here  is  higher  than  that  of  the  other  colonies,  being 
half  as  much  again  as  either  that  of  New  Zealand,  Tasmania, 
or  New  South  Wales.  Allow  me,  however,  to  draw  attention 
to  one  other  fact,  that  is,  the  healthiness  of  South  Australia  for 
adults.  I  find  in  the  same  year-book  the  relative  death  rates  per 
thousand  of  the  whole  population  of  the  various  colonies  thus 
tabled : — New  Zealand,  127  ;  Tasmania,  146  ;  South  Australia, 
15-2;  New  South  Wales,  154;  Victoria,  16-9;  Queensland,  18-2. 

But  I  find  after  deducting  from  the  total  number  of  death  b 
of  all  ages  those  occurring  under  one  year,  that  with  regard  to 
the  rate  of  those  over  one  year  of  age,  the  colonies  stand  in  the 
following  relative  position :— New  Zealand,  95  ;  South  Aus- 
tralia, 10  9 ;  Victoria,  12  3  ;  New  South  Wales,  126  ;  Tasmania, 
140 ;  Queensland,  146.  So  that  in  the  four  years  to  the  statis- 
tics of  which  I  am  able  to  refer,  there  is  for  those  over  one 
year  of  age  only  one  colony  more  healthy  than  South  Australia 
— viz.,  New  Zealand — and  that  this  colony  is  considerably 
more  healthy  than  Victoria,  New  South  Wales,  Tasmania,  and 
Queensland.  Tasmania,  which  seems  to  be  an  unusually  healthy 
colony  for  children,  seems  to  be  an  unusually  unhealthy  one 
for  adults,  being  almost  as  bad  as  tropical  Queensland. 

It  is  some  consolation  to  know  that  if  we  can  discover  some 
means  of  getting  infants  through  the  first  year  or  two  of  their 
lives,  we  are  able  to  afford  them  a  better  chance  of  living  to 
a  good  old  age  than  any  of  the  other  colonies,  with  one  excep- 
tion, are  able  to  do.  I  am,  however,  of  opinion  that  the  death* 
rate  of  156  per  thousand  will  prove  higher  than  the  average ; 


before-mentioned  epidemics  that  raised  the  rate  to  such  a  height, 
it  being  in  1874, 171 ;  and  in  1875, 181.  I  think  it  probable 
that  this  epidemic  of  measles,  coming  aa  it  did  in  the  summer 
time,  was  more  fatal  than  it  waa  in  the  other  colonies,  which, 
I  believe,  it  also  visited. 


n. — GmuTore  that  tbx  Bate  n  Sxcxuitb,  cur  un  Bxiao* 
br  Asbiohxd  fob  this  Excess  P 

Cue  imist  be  taken  not  to  ascribe  our  high  deathrate  to 
general  cause*  which  are  operating  in  other  colonies  and 
countries  without  producing  evidence  to  show  that  these  causes 
are  more  active  and  potential  with  ua.  We  may  attribute  it 
to  dry  nursing,  improper  dieting,  disproportionate  ages  in 
parents,  too  early  or  too  late  marriages,  parental  carelessness 
and  intemperance,  parental  ignorance  and  wickedness,  stupidity 
of  nurses,  the  nimia  diligmtia  mediconm,  or  even  to  high 
doctors*  fees ;  but  unless  we  prove  that  these  causes  are  more 
active  and  rampant  here  than  elsewhere,  we  shall  not  clear 
matters  very  much. 

Dr.  McCarthy,  in  a  paper  read  before  the  Medical  Society  of 
Victoria  in  1864,  drew  attention  to  the  high  rate  of  infant 
mortality  in  that  colony,  and  although  he  noticed  that  more 
than  hall  the  deaths  of  those  under  five  years  occurred  in  four 
summer  months,  he  attributed  nothing  to  the  Victorian  climate, 
but  in  a  singularly  weak  way  ascribed  this  excess  to  careless 
dieting,  improper  clothing,  impure  air,  and,  as  he  was  speaking 
to  a  Medical  Society,  he  emphasised  the  want  of  early  ana 
sufficient  medical  attendance,  and  that  fatal  proclivity  that 
people  have  for  securing  the  attendance  of  quacks  and  heterodox 
practitioners.  But  as  he  afterwards  asserts  that  for  sixteen 
years  he  began  the  treatment  of  nearly  all  diseases  of  infants 
with  emetics,  many  people  will  be  inclined  to  think  that  if  his 
treatment  were  adopted  by  the  members  of  the  Society  he  was 
addressing,  they  could  not  delay  too  long  in  sending  for  this 
so-called  skilled  medical  attendance. 

There  is  not  the  least  doubt  that  all  these  causes  co-operate 
to  destroy  children,  and  in  the  case  of  improper  dieting,  it  may 
be  that  the  effects  of  improper  feeding  may  be  more  marked 
in  our  hot  climate  where  there  is  in  early  life  so  much  tendency 
to  gastric  disturbance.  Still,  it  is  the  duty  of  those  that  ascribe 
our  high  deathrate  to  these  causes  to  prove  that  these  causes 
are  more  active  in  this  colony. 

Bad  drainage,  again,  undoubtedly  has  an  injurious  effect 
upon  infant  life,  and  in  no  other  way  can  the  high  deathrate 
in  the  mining  districts,  in  Hindmarsn,  and  in  Port  Adelaide  be 
accounted  for.  But  seeing  that  many  country  places  are  nearly 
aa  destructive  to  infant  life  as  these  badly-drained  centres  of 
population,  and  seeing  that  the  babies  die  in  weather  that  seems 
to  be  suitable  to  healthy  adult  life,  I  believe  that  time  will  show 
that  bad  drainage  is  not  so  efficient  a  cause  as  heat,  and  that 
though  its  influence  is  to  destroy  life,  yet  we  must  go  beyond 
it  to  discover  the  true  cause  of  our  excessive  mortality. 

Tie  GAXftB  of  our  excessive  infant  mortality  I  conceive  to  be 


ora  cinun — the  hot  dry  air  of  oar  long  South  Australian 
summer. 

Of  the  total  number  of  deaths  of  infante  in  the  province,  the 
following  proportions  occur  in  the  several  months: — Most  in 
March,  124;  December,  12*1;  January,  113  ;  February,  10'8; 
April,  10-3  ;  May,  83  ;  November,  7 ;  August,  58  ■  June,  5'7 ; 
October,  55 ;  September,  5"5  ■  July,  5"8. 

Five  summer  months  head  the  list  and  fire  winter  ones  close 
it.  As  many  babies  die  in  four  summer  months — vis.,  January, 
February,  March,  and  December — as  in  seven  others.  Twice 
as  many  die  in  January,  February,  March,  and  December  as  in 
June,  July,  September,  and  October. 

Comparing  the  mortality  with  the  temperature,  we  find  the 
highest  average  temperature  is  in  January.  In  this  month  the 
mortality  is  extremely  high.  In  February  both  the  tempera- 
ture and  mortality  are  slightly  less.  In  March,  the  temperature 
is  a  little  lower,  whilst  the  rate  of  infant  mortality  attains  its 
highest  point.  This  must  be  either  because  the  long  continued 
heat  has  worn  the  children  out  so  that  they  cannot  withstand 
the  March  temperature,  or  because  the  houses  have  become 
so  thoroughly  heated  that  though  the  air  is  not  quite  so  hot, 
the  temperature  inside  the  houses  and  to  which  the  infants 
are  exposed,  is  just  as  high  and  even  more  close  and  oppressive. 

From  March,  the  temperature  falls  very  rapidly  during  April, 
May,  and  June,  and  reaches  its  lowest  point  in  July,  and  as 
it  falls  the  rate  of  infant  mortality  follows  pari  pattu  in  a 
remarkable  way.    It  also  reaches  its  lowest  point  in  July. 

In  August,  the  temperature  rises  a  little,  and  with  it  rises 
the  rate  of  mortality.  In  September  and  October  the  tempera- 
ture still  slowly  rises,  but  the  rate  of  mortality  remains  almost 
stationary  and  not  at  all  excessive. 


In  November  and  December,  the  temperature  increases  very 
rapidly,  and  with  it  the  deathrato  increases  by  "  leaps  and 
bounds,"  and  in  December  becomes  very  high  indeed. 


From  this  sketch  we  conclude  that  the  rate  of  mortality 
depends  to  a  very  large  extent  upon  the  height  of  the  ther- 
mometer, and  this  with  a  regularity  that  is  quite  surprising, 
and  to  my  mind  proves  that  (excluding  epidemics)  the  height 
of  the  thermometer  during  any  given  year  will  be  the  guide  as 
to  the  amount  of  danger  to  which  infants  are  exposed,  provided 
that  we  make  allowance  for  the  humidity  of  the  atmosphere.  It 
is  also  noticeable  that  the  thermometer  begins  to  fall  a  little 
before  the  deathrate  ;  it  passes,  but  leaves  a  dreadful  train  to 
follow,  and  it  begins  to  rise  again  a  little  before  the  deathrate 
increases,  but  as  it  rises  the  deathrate  soon  follows,  showing 
that  it  is  not  exactly  heat  that  kills,  but  continued  heat. 

With  bxsfkct  to  Humid  ity.— Upon  this  diagram  I  have 


the  line  of  humidity  drawn  alongside  the  others  (in  this  case 
reversed)  in  order  to  show  that  whenever  it  is  hot  it  is  dry. 
The  line  of  temperature  and  that  of  humidity  (reversed)  you 
will  observe  scarcely  part,  showing  that  the  heat  of  our  colony 
is  almost  invariably  a  dry  heat,  and  that  our  cooler  months  are 
almost  invariably  moist — in  this  respect  contrasting  with 
Queensland.  The  hottest  month  is  one  of  the  driest,  and  the 
coolest  is  the  most  moist.  The  healthiest  month  is  the  most 
humid  month,  and  the  driest  month  is  the  most  unhealthy. 

ILaikvajul. — I  do  not  find  that  the  rainfall,  except  in  so  far 
as  it  influences  the  humidity  of  the  atmosphere,  has  much  to 
do  with  the  question  of  mortality. 

Evaporation. — The  only  thing  to  notice  is  that  the  line  of 
evaporation  follows  so  closely  that  of  temperature  that  no 
evidence  can  be  obtained  from  it  specially. 

Babometbic  Phessuhe. — The  healthiest  months  in  the  year 
for  infants  are  as  a  rule  those  in  which  the  barometer  ranges  the 
highest.     The  line  of  barometric  pressure  seems  to  follov 
somewhat  closely  that  of  temperature  and  humidity.    When 
varies  considerably  from  these,  as  in  March,  April,  and  M 
the  line  of  infant  mortality  seems  to  follow  that  of  temper? 
in  preference. 

Another  most  interesting  conclusion  I  arrived  at 
following  way: — After   calculating  the  deathrate    f 
month  for  infants,  I  did  the  same  for  children  over 
under  five  years  of  age,  and  also  for  those  over  fr 
age.     I  find  that  March  proves  most  fatal  to  inf an' 
to  children,  and  May  to  adults.     February  is 
infants,  much  less  so  to  children,  and  it  is  the  b' 
in  the  year  for  adults.     The  healthiest  mont1 
infants  is  July,  for  children  August,  and  for 

The  deathrate  of  infants  seems  to  follow  ' 
tore  and  humidity  throughout  the  year  ;  f 
to  be  still  influenced  by  the  temperature 
point  in  summer  and  its  lowest  in  wint 
so  much  influenced  in  this  way  as  t> 
rate  of  mortality  in  adults  seems  to 
year  and  attains  the  lowest  point  ir 

These  observations  seem  to  p 
accepted  statement  that  our  r 
healthy,  is  to  be  understood  ? 
whilst  the  healthiest  time  c 
young  children  suffer  more 
it  causes  a  perfect  slaughV 
that  we  are  speaking  of 
answer  is  that  hot  win- 
ness  that  causes  the  n 


could  be  reduced  to  that  of  October  (nj  62  deg.)  in  the  four 
summer  months  December,  January,  February,  and  March,  no 
less  than  800  Htm  might  annually  be  tared.  "  A  shipload  of 
immigrants  of  the  best  type  and  not  of  the  criminal  clan." 

I  have  stated  that  the  heat  of  Sooth  Australia  is  always  a  dry 
heat,  and  that  this  is  the  cause  of  our  excessive  mortality 
This  will  appear  more  distinctly  by  comparing  it  with  that  of 
Queensland.  Iu  that  colony  the  deathrate  of  infanta  is  much 
lower  than  it  is  in  South  Australia,  although  the  temperature 
of  Queensland  is  some  five  or  six  degrees  higher.  But  in 
Queensland  there  is  a  great  deal  more  moisture  in  the 
atmosphere.  Taking  for  example  the  year  1875,  we  find  that 
the  average  temperature  for  that  year  in  South  Australia  was 
62' 1 — that  of  Queensland  693 ;  the  infant  deathrate  of  South 
Australia  was  181  per  1,000,  that  of  Queensland  only  152. 
Hence  though  the  temperature  was  seven  degrees  more,  the 
deathrate  was  29  per  1,000  less.  But  the  amount  of  humidity 
in  Queensland  was  77,  while  that  of  South  Australia  was  only 
60.  And  this  difference  in  the  amount  of  humidity  is  more 
marked  in  the  summer  months  than  in  the  year's  average.  In 
the  four  summer  months  January,  February,  March,  and  De- 
cember, in  1875,  the  degree  of  humidity  in  South  Australia  was 
43  per  cent,  less  than  that  .of  Queensland,  whilst  its  tempera- 
ture was  only  8  per  cent.  less.  This  certainly  shows  that  it  is 
not  the  fact  of  its  being  hot  alone  that  destroys  children,  but 
that  the  heat  is  complicated  with  dryness. 

in— is  - 

The  rate  in  the  City  of  Adelaide  is  216  per  1,000  births. 

"  "  of  the  District  of  Adelaide  ifl  176'7  "  " 
That  of  the  colony,  excluding  Adelaide,  148  "  " 
In  other  words,  nearly  50  per  cent,  more  deaths  occur  in 
Adelaide  in  proportion  to  the  infant  population  than  in  the 
rest  of  the  colony.  The  deathrate  of  infants  in  the  City  of 
Adelaide  as  in  the  Province  seems  very  closely  to  follow -the 
line  of  temperature  and  humidity,  but  the  most  fatal  month  is 
not  March  out  December,  which  is  also  the  month  in  which 
there  is  the  least  humidity.  The  healthiest  month  is  July,  but 
the  rate  of  mortality  is  higher  in  August  than  that  of  the 
Province  seems  to  be.  There  are,  however,  two  districts  even 
more  unhealthy  for  infants  than  Adelaide,  viz.,  the  District  of 
Daly,  including  Wallaroo  and  Moonta,  and  that  of  TTinHTn*i-«>i. 
In  these  two  districts  as  many  as  230  children  in  every  1,000 
born  die  before  they  reach  the  age  of  one  year.  After  these 
comes  Port  Adelaide  with  a  deathrate  of  180*6;  then  the 
pistrict  of  Adelaide,   1767 ;    Mount  Barker,  160-7 ;   Buna, 


156-6 ;  Promo,  1647 ;  Kapunda,  148-4 ;  Clare,  141*8 ;  Higher, 
coinbe,  129 ;  Fort  Gawler,  128*2 ;  Crawford,  128*2  ;  Barossa, 
124*8  ;  Gilbert,  121 ;  Strathalbyn,  118'4  ;  Wellington,  1092  ; 
Grey,  1047 ;  Bobe,  104*8  j  Tailing*,  1082  ;  Flinders,  101*5  ; 
Upper  Wakefield,  1014;  Willunga,  100;  Angaston,  95*9; 
Nairne,  94.8 ;  Encounter  Bay,  947  ;  Morphett  Tale,  868  ; 
and,  lastly,  Tankalilla,  including  Kangaroo  Island,  only  66. 

Ab  a  general  rule  we  find  that  the  more  we  go  to  the  north 
the  higher  is  the  deathrate  of  infanta,  the  only  exception 
being  in  crowded  centres  of  population.  Why  the  Districts  of 
Daly,  Hind-marsh,  and  Port  Adelaide  should  be  so  fatal  I 
cannot  explain,  unless  the  blame  be  laid  upon  the  wretched 
drainage  in  these  places.  The  most  healthy  district  is  Tanka- 
lilla and  Kangaroo  Iiland,  and  around  the  mouth  of  the 
Hurray.  I  am  not  sure  that  we  make  enough  use  of  Kangaroo 
Island  as  a  health  resort  in  summer  time.  Strange  to  say  the 
mortality  in  the  Mount  Barker  district  is  160*7,  while  that 
of  the  District  of  Nairne,  adjoining,  is  only  948.  Perhaps 
more  die  in  the  winter  in  Mount  Barker.  I  cannot  find  any 
means  of  deciding  this  point.  Of  all  the  districts  north  of 
Adelaide  that  of  Angaston  is  the  most  healthy. 

IV. — Cak  abt  Mkakb  be  Adopted  to  Bbdpce  this  Excessive 
Imtautt  Mobtalitt? 

This  subject  has  already  been  fully  discussed,  and  hence  I 
shall  be  very  brief.  We  have  had  suggestions  by  able  men, 
given  in  lectures  to  the  people,  which,  if  they  were  acted  upon, 
would  much  tend  to  reduce  the  rate,  more  particularly  as 
regards  the  dieting,  clothing,  &c,  and  improvement  of  the 
homes.  But  if  our  babies  die  because  the  air  is  too  hot  and 
dry,  we  must  modify  our  treatment  accordingly,  and  I  shall 
merely  press  this  point  briefly. 

During  the  hot  days  every  care  should  be  taken  to  counteract 
the  influence  of  this  not  dry  atmosphere.  When  the  baby  is  ill 
it  is  the  height  of  folly  to  throw  open  the  door  and  window  on 
an  Australian  summer's  day  to  let  in  the  hot  wind  under  the 
erroneous  impression  that  it  is  healthy.  On  the  contrary  by 
every  possible  means  keep  the  air  in  your  rooms  cool.  We 
cannot  reduce  the  temperature  of  the  colony,  but  we  can  reduce 
that  to  which  our  infants  are  exposed.  Many  ways  suggest 
themselves  at  once  for  doing  this, 'only  one  or  two  shall  we 
notice. 

A  baby  with  little  or  no  clothes  on  has  a  much  better  chance 
of  living  through  a  week  of  hot  summer's  weather  than  one 
"properly  dressed."  Too  many  clothes  are  put  upon  the  child. 
The  child  could  then  be  bathed  two  or  three  times  a  day  in 
tepid  or  cold  water  without  trouble.    The  child's  head  should 


always  be  uncovered  when  it  ie  in  the  house.  These  are  but  a 
few  examples  of  the  sort  of  treatment  required  to  meet  the 
case,  but  as  I  am  not  trying  to  write  a  popular  lecture  I  leave 
many  other  points  umnentioned. 

But  the  main  remedy,  to  my  mind,  is  wherever  practicable  to 
spend  the  hot  days,  and  if  necessary  the  hot  nights,  in  under- 
ground rooms.  A  reduction  of  temperature  varying  from  ten  to 
more  degrees  can  be  obtained  by  this  means.  I  have  often  seen 
lives  saved  by  this  plan.  It  may  be  objected  that  as  we  have 
not  deep  drainage  these  rooms  will  be  damp  and  unhealthy. 
No  doubt  to  a  certain  extent  they  will  be  so,  but  you  are  flying 
from  a  great  danger,  and  it  is  rational  to  risk  a  smaller  one  for 
safety.  When  we  have  deep  drainage  this  objection  will  be 
removed.  If  it  can  be  proved  that  by  removing  children  to  a 
cool  temperature  we  can  save  their  lives  in  summer,  it  is  to 
be  hoped  the  day  is  not  far  distant  wheu  benevolent  persons 
will  cause  large,  well -ventilated,  cool  resorts  to  be  built  in  this 
city,  to  which  babies  may  be  taken  during  the  heat  of  the  day 
The  place  might  be  made  attractive  with  fountains,  flowers,  Ac. 
The  wonder  is  that  infants  can  last  a  single  day  in  the 
miserable  tenements  of  the  poor  in  this  city — the  heat  in  them 
is  often  so  intense. 

As  I  do  not  wish  to  write  a  paper  upon  treatment,  I  shall 
conclude  by  noticing  an  argument  that  was  supported  by 
several  medical  men  at  our  last  discussion  upon  the  subject. 
This  was  that  the  babies  died  because  they  could  not  perspire. 
The  heat  became  intense,  and  a  large  amount  of  heat  was  ab- 
sorbed, and  as  none  of  it  could  be  rendered  latent  by  the  pro- 
cess of  perspiration  (as  in  adults)  the  blood  became  too  hot 
to  be  compatible  with  the  preservation  of  life.  Now,  I  have 
been  unable  to  discover  any  proof  that  infants  do  not  perspire. 
2nd.  I  have  often  seen  them  covered  with  perspiration  ;  and, 
3rd,  the  wonder  is  that  any  one  could  imagine  that  the  process 
of  perspiration  could  be  suspended  in  a  healthy  subject,  seeing 
that  the  sudoriparous  glands  are  fully  developed,  the  skin  is 
soft,  and  the  blood  supply  complete.  It  seems  more  probable 
that  this  heat  acts  directly  upon  the  nervous  system.  It  causes 
what  has  been  called  flusionary  hyperemia  of  the  brain,  with 
consequent  disordered  function,  and  leading  to  the  establish- 
ment of  fatal  forms  of  brain  disease. 

Again,  by  depressing  the  sympathetic  and  other  ganglia,  it 
arrests  or  causes  the  disorder  of,  secretion  of  various  glands. 
In  consequence  of  this  the  food  taken  is  undigested  and 
vomited,  or  passing  into  the  bowels  causes  that  diarrhcea  which 
is  the  most  obstinate  of  summer  diseases  to  treat.  The  essence 
of  all  is  depreition.  Hence  so  many  deaths  are  ascribed  to 
"  atrophy  and  debility" — terms  that  should  not,  if  possible,  be 


entered  upon  a  certificate  of  death,  and  yet  terms  that  are  very 
expressive  of  the  type  of  disease  that  has  caused  the  necessity 
for  a  certificate. 

If  I  have  proved  that  the  hot,  dry  air  of  oar  climate  is  the 
cause  of  the  excessive  mortality  of  infants  in  this  colony  my 
object  has  been  attained,  for  I  conceive  that  if  this  view  be 
correct  the  first  thing  is  to  recognise  it ;  and  having  recognised 
it,  we  shall  be  led  to  discover  and  to  adopt  measures  that  will 
be  efficient  in  counteracting  its  influence.  It  is  a  subject  of 
vast  importance,  and  for  this  reason  only  am  I  justified  in 
inflicting  so  many  dry  facts  upon  you. 
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The  South  Australian  Statistics  of 
Consumption. 

By  Joseph  C.  Yzxco,  M.D. 

It  has  long  been  known  that  the  prevalence  and  fatality  of 
consumption  of  the  lunge  vary  greatly  at  different  places  and 
under  different  climates.  But  there  does  not  seem  to  be  any 
one  climate  which  specially  opposes  the  disease.  It  has  been 
shown  to  be  almost  unknown  in  some  of  the  cold  and  stormy 
islands  off  the  western  coast  of  Scotland.  The  number  of 
invalids  with  pulmonary  affection  who  yearly  flock  to  the 
temperate  regions  of  Italy  and  Southern  France  testify  to  the 
popularity  of  the  impression  that  a  mild,  genial  atmosphere  is 
highly  beneficial.  Yet  our  southern  sub-tropical  colony  does 
not  fail  to  attract  a  host  of  sufferers  seeking  amidst  all  the 
discomforts  of  dry  and  dusty  heat  the  cure  for  their  complaint, 
while  there  are  not  wanting  those  who  extol  the  rarined  and 
bracing  air  of  lofty  mountain  chains  as  par  excellence  the 
remedy  for  phthisis.  It  would  appear,  then,  to  be  almost  im- 
possible to  decide  from  the  physical  or  meteorological  data  of  a 
given  locality  whether  it  would  prove  beneficial  or  otherwise. 
A  guess  might  be  made  either  right  or  wrong.  The  appeal  must 
be  made  to  the  statistics  of  the  place;  whatever  the  a  priori 
conclusion  may  be,  the  real  decision  must  rest  upon  the  death 
returns.  In  spite  of  all  we  hear  in  depreciation  of  statistics  to 
the  effect  that  anything  may  be  proved  from  them,  it  is  certain 
that  very  little  could  be  proved  without  them — all  that  could 
exist  would  be  a  mere  floating,  unsatisfactory  general  impres- 
sion. I  wish  to  point  out  what,  that  is  fairly  definite,  can  be 
learned  about  consumption  in  South  Australia  from  this  source. 

Where  the  materials  from  which  deductions  are  to  be  drawn 
respecting  a  complaint  consist  entirely  of  death  returns,  the 
study  of  phthisis  presents  an  advantage  over  that  of  almost 
every  other  affection,  viz.,  that  so  large  a  proportion  of  the 
patients  attacked  ultimately  die  from  its  ravages.  I  would  not 
be  understood  to  suggest  that  it  is  incurable— it  most  certainly 
m  curable;  still  so  many  of  those  seized  are  eventually 
destroyed,  that  the  mortality  tables  give  a  very  approximate 
idea  of  the  prevalence  of  the  disease. 
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It  is  only  during  the  lut  five  years  that  the  annual  returns 
of  vital  statistics-  have  been  issued  in  their  present  fulness ;  so 
that  it  is  to  these  five  years— 1878-77 — that  our  attention  must 
be  confined,  and  from  which  our  deductions  must  be  drawn. 
Because  our  community  is  so  small,  numbering  less  than  a 
quarter  of  a  million  persons,  and  because  the  reports  extend 
over  bo  few  years,  it  may  be  suggested  that  the  figures  are  not 
large  enough  to  permit  of  any  very  certain  conclusions,  inas- 
much as  a  few  exceptional  cases  might  lead  to  generalisations, 
which  but  for  these  stray  cases  would  wear  a  very  different 
complexion.  Without  doubt  this  may  be  in  degree  true.  But 
these  statistics  constitute  almost  all  the  material  at  present 
at  our  disposal ;  and  we  must  be  content  to  reduce  them,  if 
we  would  learn  anything  about  the  disease  as  it  now  exists ; 
and  leave  the  confirmation  or  disproval  of  our  conclusions 
until  our  population  and  our  returns  furnish  us  with  more  ex- 
tensive data.  There  are  several  points,  too,  which  seem  plain 
and  prominent  on  the  very  face  of  our  statistics ;  and  it  is 
quite  improbable  that  future  returns  will  prove  them  temporary 
or  circumstantial. 

Because  our  attention  will  be  almost  wholly  confined  to  these 
reports,  we  shall  be  unable  to  touch  upon  many  questions  of 
interest,  much  less  to  decide  them  ;  since  no  hint  respecting 
them  is  contained  in  our  tables.  For  example,  of  what  moment 
would  it  be  to  determine  whether  the  acclimatised  immigrant 
is  more  predisposed  to  tho  disease  than  the  native-born  South 
Australian  ;  whether  the  natives  of  the  second  generation  are 
more  liable  than  their  parents;  whether,  in  fact,  the  South 
Australian  race  is  becoming  more  obnoxious  to  it,  and  in  that 
sense  is  constitutionally  degenerating,  or  is  acquiring  a  resisting 
power,  and  so  developing.  In  the  death  certificates  provided 
by  Government  for  the  use  of  medical  men,  there  is  provision 
made  for  obtaining  the  information  requisite  to  decide  the  first 
query.  But  no  return  founded  upon  this  information  ia  issued, 
owing,  I  believe,  to  the  fact  that  the  information  is  not  sup- 
plied by  the  medical  men.  Now,  it  will  be  seen  as  we  proceed 
that  more  than  one  question  of  great  importance  might  be 
satisfactorily  replied  to  did  we  know  how  long  the  deceased 
had  been  in  the  colony.  This  is  the  point  on  which  we  require 
and  might  have  had  returns,  on  which  it  was  intended  we 
should  have  had — as  witnesseth  the  blank  space  in  the  death 
certificate. 

Extent  of  the  Disease. 
The  first  question  that  naturally  arises  is  to  what  extent  does 
consumption  prevail   in    South  Australia,    and   how  does  the 
^pOrtality  here  compare  with  that  elsewhere?    During  the  fivo 


rears  1878-77,  969  deaths  hare  occurred  in  the  province. 
Estimating  the  population  at  210,516,  the  mean  for  the  fire 
rears,  we  obtain  an  annual  deathxate  of  -939  per  1,000  for  both 
•exes  at  all  ages. 

Prom  the  Thirty-ninth  Annual  Report  of  the  Hegistrar- 
General  of  England  we  learn  that  the  deathrate  from  consump- 
tion, during  the  twenty-five  years  1850-74,  was  2'6072  per 
1,000 ;  and  during  the  fire  years  1870-74,  2  2828  per  1,000. 
So  that  the  mortality  there  is  from  21  to  2  J  times  greater  than 
here.  This  is  a  result  highly  favourable  to  our  colony,  and 
proves  that  there  are  in  South  Australia  certain  circumstances 
which  do  not  exist  in  England,  or  exist  in  much  smaller  degree, 
and  which  confer  upon  the  people  some  sort  of  immunity  from 
this  affection.  Whether  those  circumstances  are  the  healthier 
constitutions  of  the  earlier  settlers  and  the  later  immigrants, 
the  absence  of  overcrowding  and  poverty,  the  larger  proportion 
of  agriculturists,  certain  social  or  moral  conditions,  or  climatic 
influences,  we  cannot  just  now  stop  to  inquire.  We  simply 
state  the  fact  that  the  deathrate  in  England  from  phthisis  is 
from  21  to  2  j  times  higher  than  here.    Our  statistics,  then, 

1878 188,367  1S8  -77 

1874 904,883  179  -87 

1875 210,699  308  -99 

1876 394,488  316  1-00 

1877 386,664  908  -86 

1,075,191  969  -898 

This  table  giTM  the  estimated  population  o!  South  Australia  of  both  r 
on  the  Slit  n(  December  of  each  year,  the  absolute  number  of  death* 
phthisis,  and  the  rata  of  mortality  to  1,000  of  living  persona    The 
rate,  the  mean  of  the  five  yean,  is  -896.    A*  the  population  reasons 
that  of  the  lait  day  in  eaeh  jeer,  and  as  thie  is  greater  than  the  m 
lotion  for  the  year,  it  is  evident  that  the  deathrate  from  oon> 
slightly  lower  than  it  should  he.    To  be  as  aoourste  as  poaiibl- 
mean  between  the  population  on  the  81ft  ot  December  for  r 
that  of  the  last  day  of  the  previous  year,  and  take  thie  as  the 
mate  population.    For  1878,  suppose  an  inareaee  during  thi* 
that  of  1874,  vis.,  8,096,  and  subtract  the  half  of  thie  amor 
198,267,  the  population  of  December  81st,  1878. 

1878 

1874 

187B 

1876 

1877 


The  total  population  for  the  five  years  Is  tav 
1,069,679,  and  the  deaths  remaining  the  at* 
people  is  raised  from  -808  to  -990.    This  ma,* 
an  estimate  ss  can  be  obtained  of  the  m 
Australia- -OSO  per  1,000  tor  both  sexes,  at 
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support  strongly  the  general  impression  afloat  that  South 
Australia  is  a  very  favourable  place  for  those  who  are  predis- 
posed to  this  disease,  and  negative  such  assertions  as  that 
fhthisis  "  is  very  common  and  malignant  in  the  South  Sea 
glands,  Australia,  and  New  Zealand,"*  at  least  when  the  com- 
parison is  with  its  prevalence  and  fatality  in  England. 

Is  South  Australia  thus  comparatively  free  from  consump- 
tion alone,  or  is  there  the  same  proportional  freedom  from 
disease  as  a  whole?  It  is  of  course  conceivable  that  there 
might  be  certain  conditions  antagonistic  to  disease  generally, 
and  not  to  phthisis  specially.  If  this  were  the  case,  then  on 
comparing  the  deaths  from  consumption  here  with  those  from 
all  diseases,  the  ratio  would  be  the  same  as  that  of  the  phthisis 
mortality  to  the  total  mortality  of  England.  If,  on  the  other 
hand,  there  were  in  South  Australia  a  special  immunity  from 
this  affection,  then  the  ratio  here  should  be  less  than  that  at 
home.  And  so  it  is.  During  the  seven  years  1871-77,  the  ratio 
of  the  deaths  from  consumption  to  those  from  all  diseases  was 
6'7(!4  per  cent.,  while  the  English  returns  show  the  proportion 
of  102  per  cent.  Hence,  we  conclude  that  in  South  Australia 
there  is  a  special  immunity  from  phthisis  as  compared  with  all 
other  disease  ;  that  there  are  certain  conditions  which  exert  an 
influence  twice  as  favourable  to  life  in  the  case  of  consumption 
as  in  other  disease ;  that  South  Australia  is  a  residence 
specially  for  those  of  consumptive  tendencies. 

PerhapB  the  most  important  inquiry  that  arises  among  the 
many  regarding  our  mortality  from  consumption  is  thie — Is 
the  deathrate  rising  or  falling  in  South  Australia?  Is  the 
above  shown  favourable  state  of  affairs  merely  temporary,  or 
have  we  ground  for  hoping  that  our  mortality  may  remain 
permanently  low,  or  even  be  reduced  P  This  question  becomes 
more  interesting  from  the  fact  that  may  be  observed  in  the 

1871  167  ..  2,378  ..  1  hi  15 

1872  1M  ..  2,898  ..  "    19-8 

1873  158  ..  3,881  ..  "    17-1* 

1874  179  ..  8,«8  ..  "    1» 

1876  SOS  ..  4,188  ..  "    19-8 

1876        386     ..     8,550     ..       "    1B'7 

1877        308     ..     8,236     ..       "     15-9 

1,373  33,333  "    17-86 

This  Ublo  gives  for  seven  Tears  tho  unmoor  of  deaths  from  phthisis  of 
both  inn  and  all  ages,  tho  number  of  deaths  from  all  dlsoaws,  and  the 
ratio  which  those  bear  to  theas.  The  result  ii  1  in  1785,  or  5-764  per  e*&t> 
Th*  English  return*  tor  1876  show  that  49,795  persons  died  of  aonnunptioa 
»nd  510,816  from  all  diseases ;  so  that  10-3  per  oent.  were  aooonuWd  ioi  by 
([jj*  complaint. 

—*       *  Hirsob,  sited  m  Watars's  "Dissasssof  the  CassC  pagsSSI. 
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Bnglisn  returns.  These  nuke  it  evident  that  f er  the  last 
five-and-twenty  yean  the  deathrate  from  consumption  has 
steadily  decreased  during  every  quinquennium  from  2*8112  for 
1850-54  to  2*2828  for  1870*74.  By  some  means,  either 
municipal  hygienic  measures,  or  personal,  direct  medical  treat- 
ment,  or  otherwise,  fewer  persons,  proportionally  to  the 
population,  are  dying  of  phthisis  than  formerly  in  England. 

In  England,  the  deaths  were  per  1,000  from  phthisis — 
2-8112  for  1860-54,  2*6476  for  1856-69,  2*5664  for  1860-64, 
8-5278  for  1865-69,  2*2828  for  1870-74. 

What  is  the  state  of  affairs  amongst  us  ?  Had  the  statistics 
been  investigated  at  the  end  of  1876,  one  would  have  been 
inclined — would  have  been  forced — to  admit  the  very  disagree- 
able fact  that  the  rate  was  rising  so  rapidly  as  to  be  quite 
alarming,  and  so  steadily  as  to  furnish  ground  for  fear  that 
at  no  very  distant  date  it  would  even  reach  that  of  the 
countries  at  the  antipodes.  Not  only  have  the  deaths  been 
increasing  yearly  with  the  increase  of  population,  but  out  of 
proportion  to  it ;  so  that  the  mortality  from  1878  to  1876  has 
risen  from  *77,  through  *87,  *99  to  100  per  1,000. 

However,  in  1877,  although  the  population  had  increased 
by  12,000  souls,  the  deaths  from  pnthisis  had  absolutely 
diminished,  and  were  even  fewer  than  in  1875,  when  the 
population  was  less  by  more  than  24,000  persons.  The  ratio 
for  the  year  was  thus  reduced  again  to  that  of  1874.  This 
circumstance  might  have  encouraged  us  to  hope  that  the 
steadily-increasing  mortality  of  the  previous  four  years  was 
but  temporary,  and  did  not  indicate  a  rapid  and  continuous 
progress  of  tnis  scourge  of  humanity.  But  I  find  from  the 
monthly  returns  of  18/8  that  during  that  year  there  were  267 
deaths  from  this  complaint,  while  the  population  at  the  end  of 
December,  as  nearly  as  I  can  calculate  it  from  the  monthly 
means,  was  about  250,000,  which  gives  a  deathrate  for  the  year 
of  about  1*067.  This  is  higher  than  that  of  1876,  when  it  stood 
at  1*0067 ;  higher,  in  fact,  than  in  any  other  year  of  which  I 
nave  returns.  So  that  it  would  seem  that  the  fall  in  1877  was 
an  exceptional  circumstance,  and  that  the  hope  excited  by  the 
low  mortality  of  that  year  is  completely  dispelled  by  the 
returns  for  this ;  and  we  must,  however  we  may  account  lor  it, 
reconcile  ourselves  to  the  uncomfortable  fact  that  our 
mortality  is  increasing,  and  that  it  has  increased  to  nearly  half 
as  much  again  as  it  was  six  years  ago.  This  is  brought  into 
bolder  relief  by  contrasting  our  rising  deathrate  with  the 
falling  mortality  of  England.  How  is  this  growing  fatality 
to  be  explained?  Surely  our  climate  cannot  be  changing  to 
such  a  degree  as  to  account  for  the  rise?  Are  South 
Australians  degenerating  to  this  extent  P    Are  we  importing  a 


race  of  immigrant!  constitutionally  m  unsound?  Are  OUT 
unitary  arrangements  becoming  so  exceedingly  defective  P  la 
our  social  or  moral  condition  becoming  so  deteriorated  ?  Or 
is  it  that  the  diminution  in  the  mortality  at  home  and  its 
increase  here  are  to  be  attributed  to  the  increased  facilities 
for  travel,  in  consequence  of  which  more  invalids  are  yearly 
leaving  the  old  country  and  seeking  in  climates  accounted 
more  favourable  to  their  constitutions  health  and  longer  life. 
To  this  explanation,  in  part  at  any  rate,  I  am  inclined,  via., 
the  exodus  of  the  phthisical  from  England  in  search  of  cure, 
and  the  influx  of  such  persons  into  our  colony,  not  only  aa 
voyagers  at  their  own  expense,  but  as  immigrants  introduced 
by  the  Government.  This  is  a  matter  that  might  be  very 
approximately  settled  by  a  careful  filling  up   of  the   space 

{provided  in  the  medical  death  certificates,  whereby  we  should 
earn  how  long  each  individual  had  been  in  the  colony,  and 
how  much  of  the  mortality  should  be  debited  to  South 
Australia,  and  how  much  to  other  countries.  Until  this 
question  is  decided,  and  unless  this  suggestion  is  confirmed, 
the  prospect  for  the  phthisical  in  South  Australia  is  gloomy. 
A  growing  cloud  threatens  to  obscure  the  brightness  of  our 
skies  from  which  the  consumptive  has  been  accustomed  to  draw 
some  rays  of  hope. 

Having  demonstrated  above  that  fewer  persons  die  of  con- 
sumption here  than  in  England,  one  is  curious  to  know 
whether  among  consumptives  life  is  lengthened  in  our  colony 
or  not.  In  England  the  mean  duration  of  life  among  those 
who  succumbed  to  this  disease  in  1876  was  88  years  and  2 
months.  In  South  Australia  during  the  five  years  it  was  81 
years  and  10  months.  The  difference  is  in  favour  of  England 
to  the  extent  of  one  year  and  four  months.    It  appears,  then, 

The  mean  duration  of  life  has  heen  thus  calculated  I — In  England  1,843 
males  died  under  5  years  of  age.  It  would  be  manifestly  wrong  to  consider 
them  aa  ail  dying  at  five;  this  would  give  too  high  a  mean,  M  it  is  taken  at 
—  The  1,349  men  lived  a  total  of  8,105  years.  418  died  between  6  and 
their  average  was  7) ;  their  total  age  8,186,  and  so  on.  Accordingly 
tie  yean  lived  by  the  males  and  females  who  died  of  phthisis  hi  England  in 
876  aw  as  under:— 

35,137  males  lived  873,786  years,  or  84  yrt.  7  mo*,  per  m. 
34,668  females    "     777,691    "       "  81  yr*.  1  mo.      "     f. 


8- 


49,796  both  sexes  1,660,437    "       "  88  yrs.  3  moe. 
In  South  Australia  the  totals  are  aa  follows : — 

617  males    lived  17,691  Tears,   or  84  years    8  moe.  per  m. 
460  females    "    18,009    "       "  38  years  11  mos.    "    f. 


967  both  ssxei  80,691  "  "  81  years;  9  months. 
'  together  in  the  same  periods  as  the  Engl'L 
h  sexes  is  found  to  be  81  years  10  months. 


When  grouped  together  in  the  same  periods  as  the  English  deaths  the 
Bean  age  for  both  sexes  ii  found  to  be  81  years  10  m — "- 
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be  more  than  four  years  less  than  that  of  the  persons  living 
in  England  in  1876.  Our  colony  in  very  young,  not  fifty 
years  of  age :  our  community  is  young,  time  has  not  been 
allowed  even  for  our  early  settlers  to  attain  to  extreme  years. 
There  is  a  constant  immigration  of  persons,  none  of  whom 
are  above  forty  years  of  age,  and  so  it  comes  to  pass  that  our 
mean  age  is  four  years  less  than  that  of  the  mother  country. 
But  the  shorter  duration  of  life  is  only  one  year  and  four 
months.  So  we  may  believe  that  this  is  fully  explained  by 
that,  and  more  than  explained ;  and  that  although  our  mean 
duration  of  life  in  those  who  die  of  phthisis  is  sixteen  months 
less  than  at  homo,  yet  it  is  quite  possible,  nevertheless,  that 
we  may  be  attacked  at  a  later  rather  than  an  earlier  age,  and 
our  duration  of  life  after  invasion,  both  among  those  who  are 
attacked  here  and  those  who  contract  the  complaint  elsewhere, 
may  be  longer  than  in  England.  There  is  one  other  circum- 
stance which  may  be  mentioned,  too,  by  way  of  explanation 
and  palliation  of  our  lower  age  at  death.  It  is  this: — There  is 
confessedly  considerable  immigration  of  people  in  the  early 
stages  of  consumption  from  Britain  to  these  colonies.  These 
come  out  here  and  die.  Now  it  seems  very  natural  that  these 
should  consist  almost  entirely  of  the  young.  For  when  men 
have  attained  to  middle  age  they  are  engaged  in  business 
pursuits  which  to  leave  would  be  to  ruin,  or  are  surrounded 
by  families,  to  whom  domestic  necessities  and  domestic 
affections  inseparably  bind  them.  But  the  young,  more 
sanguine  of  benefit  than  the  old,  more  attracted  by  the  novelty 
of  travel,  less  fettered  by  business  and  by  family  ties,  find  it 
more  convenient  and  congenial  to  take  the  voyage.  They  come 
out  here,  and  they  die.  The  older  die  at  home.  These  raise 
the  mean  duration  of  life  in  phthisis  in  England — those  lower 
it  in  South  Australia.  Again  we  require  the  blank  space 
filled  up  in  our  death  certificates,  that  we  may  know  among 
those  who  die  at  early  ages,  how  long  they  have  been  in  the 
colony. 

Influence  of  Skabos. 
If  we  prepare  a  table  showing  the  number  of  deaths  which 
have  occurred  during  each  of  the  twelve  months  of  the  years 
1872-77  we  find  that  in  January  84  died,  in  February  71,  in 
March  102,  in  April  113,  in  May  102,  in  June  85,  in  July  89, 
in  August  102,  in  September  98,  in  October  105,  in  November 
90,  and  in  December  77.  Whence  it  appears  that  the  fewest 
deaths  during  any  three  consecutive  months  occurred  in 
December;  January,  and  February,  with  a  total  of  232  ;  most 
deaths  in  the  next  three  months  of  March,  April,  and  May, 
vis.,  317 1  during  the  next  quarter,  June,  July,  and  August,  the 


total  ii  276,  and  during  September,  October,  and  November 
288.  The  hottest  three  months  in  oar  year  ere  December, 
January,  and  February,  the  coldest  three  June,  July,  and 
August,  while  the  other  quarters  are  intermediate  in  their 
temperature.  Therefore  the  smallest  number  of  deaths  occur 
during  the  hottest  three  months,  our  summer ;  the  next 
smallest  during  the  coldest  three,  our  winter ;  then  during  the 
three  spring  months;  and  the  largest  number  during  the 
three  autumn  months.  So  it  seems  that  our  southern  summer, 
with  its  heat,  is  by  no  means  inimical  to  the  phthisical  patient, 
bat  manifestly  beneficial ;  that  the  settled  cold  of  our  winter 
in  not  to  any  great  degree  unfriendly ;  that  the  seasons  most 
to  be  dreaded  are  the  milder  ones,  the  transition  periods ;  and 
that  the  quarter  of  falling  temperature,  the  autumn,  is  more 
disastrous  than  the  spring,  with  its  gradually  increasing  heat. 
Now  this,  I  imagine,  though  it  must  accord  with  the  experience 
of  medical  men — for  our  statistics  are  but  the  embodiment  of 
such  experience — is  almost  the  reverse  of  what  we  should  have 
been  inclined  to  prophesy.    We  should  have  anticipated  that 
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the  genial  autumn  and  spring  would  hare  been  moat  beneficial, 
and  the  extreme  seasons  the  most  baneful.  But  bo  it  is  not. 
The  hot,  dry,  dusty  summer  is  the  most  propitious  of  all,  and 
next  our  winter,  with  its  sub-tropical  rains. 

Now  it  may  be  suggested  that  since  this  is  a  chronic  and  not 
an  acute  disease,  although  during  the  autumn  the  mortality  is 
highest,  this  may  be  the  effect  of  the  excessive  heat  of  summer ; 
the  effect  not  being  perceptible  until  after  the  lapse  of  some 
months,  because  the  neat  does  not  kill  the  phthisical  patient  at 
once,  but  only  after  an  interval.  This  suggestion  is  plausible, 
and  moreover  it  derives  no  litttle  support  from  the  figures,  for 
we  might  thus  explain  that  it  is  not  only  the  great  heat  of 
summer  that  produces  the  great  mortality  of  autumn,  hut  that 
the  milder  autumn  weather  accounts  for  the  smaller  deathrate 
of  winter,  the  comparative  severity  of  winter  again  the 
increased  mortality  of  spring,  and  the  genial  influences  of 
spring  the  minimum  mortality  of  summer ;  allowing  thus  three 
months  for  the  production  of  the  effect  by  its  cause.  But 
although  its  ingenuity  is  attractive,  this  theory  must  not,  I 
think,  be  entertained.  Bather  than  receive  it,  we  must  lay  the 
statistics  aside,  with  the  impression  that  we  can  come  to  no 
certain  and  definite  conclusion  about  the  influence  of  season. 
For  how  do  we  know  what  length  of  time  must  elapse  before 
the  deleterious  influence  acting  on  the  phthinode  will  kill  ? 
Why  should  it  be  three  months,  and  not  six?  Why  should  we 
suppose  that  the  higher  mortality  of  the  autumn  is  the 
expression  of  the  baneful  influence  of  the  summer,  manifested 
after  an  interval  of  three  months,  rather  than  that  the  lower 
mortality  of  the  winter  is  the  expression  of  its  beneficial 
influence  visible  after  six  months  ?  No ;  unless  we  conclude 
that  the  small  summer  deathrate  is  due  to  the  summer,  we 
must  abandou  all  conclusion  on  the  effect  of  season.  Did  we 
find  in  reference  to  phthisis  a  state  of  things  similar  to  what 
we  observe  in  considering  the  question  of  infant  mortality,  we 
might  admit  the  hypothesis  perhaps.  There  we  see  the  death- 
rate  increasing  very  rapidly  during  the  hot  months  of  December, 
January,  and  February,  to  a  high  figure,  but  reaching  the 
maximum  only  in  March,  when  the  temperature  has  begun  to 
fall,  and  then  decreasing  as  the  heat  continues  to  fall  during 
the  succeeding  months.  In  such  a  case  it  is  admissible  as  an 
explanation,  and  highly  probable,  that  the  maximum  in  March 
is  the  climax  of  the  ill  effects  of  the  high  temperature  of 
December,  January,  and  February,  aud  is  not  due  to  the 
March  temperature  alone.  But  the  case  is  very  different  in 
regard  to  consumption.  If  the  summer  influences  were  dele- 
terious, we  should  at  least  expect  that  during  the  summer  the 
deathrate  would  increase  to  some  extent,  even  though  it  should 
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reach  its  acme  in  the  autumn.  But  the  reverse  takes  place. 
Ihiring  our  quarter  of  extreme  heat  our  deaths  are  fewest; 
therefore,  we  cannot  suppose  our  summer  is  inimical,  bat 
friendly,  .to  the  patients,  and  must  credit  it  with  ite  own 
minimum  mortality.  And  when  we  review  the  cases  that  hare 
fallen  under  our  notice,  we  most  remember  how  these  patients 
nearly  always  enjoy  the  hot  weather  more  than  any  other 
season  of  the  year,  and  require  medical  services  less. 

If  we  throw  the  monthly  deaths  from  phthisis  into  the  form 
of  percentages,  and  so  facilitate  a  comparison  with  the  monthly 
mortality  from  all  diseases,  the  special  influence  of  the  summer 
upon  consumption  becomes  more  evident. 

208  per  1,000  of  the  deaths  from  phthisis  occur  in  December, 
January,  and  February. 

285  in  March,  April,  and  May  ; 
248  in  June,  July,  and  August ; 
259  in  September,  October,  and  November. 
273  per  1,000  of  the  deaths  from  all  causes  occur  during 
December,  January,  and  February  ; 
290  during  March,  April,  and  May ; 
222  during  June,  July,  and  August ; 
225  during  September,  October,  and  November. 
Whence  it  appears  that  the  deaths  from  consumption  are 
during  the  summer  8  per  cent,  lees  than  during  the  autumn, 
4  per  cent,  less  than  during  the  winter,  and  5  per  cent,  less 
than  during  the  spring.     On  the  other  hand  the  deaths  from 
all  causes  during  the  summer  are  2  per  cent,  less  than  during 
the  autumn,  5  per  cent,  more  than  during  the  winter,  and  6  per 
cent,  more  than  during  the  spring.     So  we  conclude  that  the 
summer  weather,  which  is  malencial    as   regards    disease    in 
general,  causing  an  increased  mortality  of  5  per  cent,  over  that 
of    winter,    is     beneficial — specially    beneficial — -in     phthisis, 
causing  a  lowered  deathrate  of  4  per  cent. 

Can  we  explain  to  what  this  lower  mortality  in  summer  is 
dne  ?  Not  altogether  satisfactorily.  May  it  be  due  to  the 
heat  ?  Probably  to  some — to  a  large  extent.  The  fact  that 
the  minimum  deathrate  occurs  in  summer  points  to  an  anta- 
gonism between  heat  and  phthisis.     But  heat  will  not  wholly 

The  maun  monthly  temperatures  for  the  ten  years  1866-7*  are  ss  follow, 
with  the  quarterly  means  i— 

Bee.,  Jan.,  Feb.  Mar. ,  April. ,  May.    Jniie.,  July.,  Ang.   Sept.,  C 
71-4  78-7  73-8     70-1    64-6    68-2      64-4    GIG    63-7      669   I 


The  quarterly  dsathrates  from  phthisis  si 


account  for  the  seasonal  variations,  inasmuch  as  the  thermic 
chart  does  not  indicate  the  same  fluctuations.  Although  the 
minimum  deathrate  coincides  with  the  ma.Tiimiwi  temperature 
for  the  quarter,  that  is  the  only  correspondence — the  minimum 
temperature  does  not  coincide  with  the  maximum  deathrate, 
nor  the  falling  and  rising  heats  with  increasing  and  decreasing 
rates.    Therefore,  heat  alone  will  not  explain  the  variations. 

Nor  will  the  rainfall,  nor  the  humidity  of  the  atmosphere, 
nor  any  combination  of  these,  since  they  follow  very  closely 
the  thermic  curves,  only  in  a  reverse  direction. 

Nor  will  the  diurnal  range  of  temperature — the  change  that 
occurs  from  heat  to  cold  daily — inasmuch  as  the  mean  monthly 
diurnal  range  corresponds  with  the  ordinary  temperature 
chart,  being  greatest  in  the  hottest  quarter,  and  wee  veria. 

One  circumstance  that  I  would  suggest  is  the  settled  or 
unsettled  state  of  the  season.  During  the  summer  we 
experience  a  settled  state  of  warm,  dry  weather.  At  this 
time  we  get  the  minimum  of  deaths.  During  the  winter  we 
have  a  settled  utate  of  much  cooler  wet  weather,  but  not 
extremely  cold.  This  is  not  so  beneficial.  During  the  autumn 
and  the  spring  the  weather  is  more  fluctuating,  days  of  great 
heat  alternating  with  others  of  rain  storms  and  much  lower 
temperature.  Now  it  seems  very  possible  that  these  milder 
seasons,  because  they  are  so  much  more  uncertain,  may  be 
those  which,  in  advanced  phthisis,  produce  such  an  exacerbation 
of  the  disease  as  is  sufficient  to  cause  death. 

Influence  of  Sex. 

Has  sex  any  influence  upon  phthisis  in  South  Australia? 
Yes,  in  more  respects  than  one. 

1.  As  regards  susceptibility  to  the  disease,  we  find  that 
during  the  five  years  there  have  occurred  517  deaths  among 
males,  and  450  among  females.  When  we  examine  the  pro- 
portion of  men  and  women  in  our  community  we  find  that 
there  are  449,633  males  for  every  417,859  females,  or  517  men 

The  estimated  populations  in  South  Australia  are  as  trader : — 

1873  ..  101,743  males,  and   96,514  females. 

1874  . .         . .       104,995  "  99,888      •' 

1876  ..         ..       116,503  "  107,985      " 

1877  ..         ..       138,393  "  118,472      " 

449,633  417,859 

Id  England  in  1876  there  was  a  population  ol  11,801,638  males  and 
13,442,377  females,  while  the  deaths  from  phthisis  were  35,197  males  sad 

34,668  females.  But  if  the  deaths  were  proportional  to  the  population*, 
36,491  women  ought  to  have  died  instead  of  34,688,  or  145  women  instead  of 
185.  So  the  populations  being  equal,  145  men  die  for  every  135  women;  or 
men  are  more  susceptible  to  the  extent  of  1-13-5  part. 


for  every  480  women.    Therefore,  if  consumption  were  equally 
an  affection  of  both  sexes,  for  every  517  mates  that  die,  there 
should    be  480  females;  but  there  are  only  450.    So  that 
phthisis  attacks  men  more  frequently  than  women,  according 
to  the  ratio  480  to  450,  or  16  to  15.    Men  are  to  the  extent  of 
one-fifteenth  part  more  liable  to  this  disease  than  women. 
The  same  is  found  to  be  the  case  on  application   to  the 
English    statistics.    In  1876,  145  men  diea   for  every  185 
women  ;  so  that  the  mortality  among  males  ruled  higher  by 
one-thirteenth  to  one-fourteenth    part.     This    is   not   very 
different  from  the  one-fifteenth  part  observed  out  here.    It  has 
been    suggested   by  a  writer   (Dr.  Bird)   that   this  greater 
susceptibility  of  men  influences  the  comparative  deathrate  in 
England  and  South  Australia.    For  since  men  are  more  liable 
than  women,  that  country  where  the  men  preponderate  will, 
other  circumstances  being  equal,  show  a  heavier  mortality. 
Now,  whereas  the  males  predominate  in  this  colony,    in  the 
mother  country  the  reverse  occurs;   and  therefore  in  con- 
trasting the  climates  in  regard  to  their  desirability  in  this 
disease,  something  should  be  subtracted  from  our  mortality,  or 
added  to  that  of  England,  so  as  to  compensate  for  the  effect 
of  the  difference  in  the  proportion  of  the  sexes.    This  is  theo- 
retically true  enough,  but  practically  it  may  be  ignored  ;  for  I 
find   that  if  the  proportion  of  the  sexes  in  England  were 
altered  so  as  to  be  the  same  as  ours,  there  would  be  an  increase 
in   the  deaths  from  consumption  of  only  4*7  per  million  of 
population.    Thus  with  the  English  population  and  deaths 
from  consumption  as  above,  the  mortality  would  be  20539  per 
thousand.     If  the  proportion  of  the  sexes  were  the  same  in 
England  as  here,  and  the  number  of  women  the  same  as  in 
1876,  the  men  would  be  13,388,495,  the  male  deaths  28,606,  and 
the  total  deathrate  from  phthisis  20586,  or  an  increase  of  only 
about  4*7  per  million  of  population. 

When  such  a  fact  as  the  above  is  elicited,  the  question 
naturally  arises,  How  does  sex  thus  modify  the  deathrate? 
Why  is  it  that  men  are  more  liable  to  die  of  consumption  than 
women  ?  Why  should  not  women  die  rather  than  men  ?  Many 
answers  might  be  suggested.  But  our  statistics  furnish  us 
with  an  explanation,  which  I  am  inclined  to  adopt,  namely, 
the  shorter  duration  of  the  reproductive  function  in  females 
than  in  males.  The  grounds  upon  which  this  theory  rest  will 
be  shown  a  little  further  on  in  this  paper. 

2.  Sex  influences  phthisis  in  South  Australia  in  respect  to 
the  duration  of  life.  The  mean  duration  of  life  among  men 
who  die  of  consumption  is  84  years  and  8  months,  and  among 
women  28  years  and  11  months ;  so  that  our  females  may  be 
said  to  die  about  five  years  and  a  half  earlier  than  our  males. 
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In  England  in  1876  the  mean  duration  of  life  was  among  males 
84  years  8  months,  and  among  females  81  Tears  1  month ;  from 
which  we  gather  that  our  men  die  at  almost  exactly  the  game 
ages  as  they  do  there,  but  that  our  women  do  not  lire  so  long 
by  a  little  over  two  years.  This  last-mentioned  fact  has  been 
already  shown  to  be  more  than  explained  by  the  higher  average 
age  of  the  living  population  in  England,  the  women  of  England 
being  full  five  years  older  than  those  of  South  Australia.  Can 
we  in  the  same  way  attribute  the  earlier  deaths  among  the 
females  than  among  the  males  out  here  to  the  same  cause, 
namely,  that  the  average  female  age  is  lower  than  the  average 
male  ?  No,  not  so  as  to  furnish  a  full  explanation ;  for 
whereas  the  average  age  of  our  women  in  1876  was  21  years 
and  11  months,  that  of  our  men  was  only  28  years  and  8 
months,  giving  a  difference  of  only  1  year  and  9  months.  But 
the  difference  in  the  age  at  death  from  consumption  is  five 
years  and  four  months ;  therefore  women  are  certainly  attacked 
and  destroyed  at  an  earlier  period  than  men.  May  this  be 
accounted  for  by  their  earlier  development? 

Influence  of  the  Reproductive  Power. 

From  consideration  of  our  statistics  we  may  observe  that 
consumption  is,  broadly  speaking,  chiefly  a  disease  of  developed 
mature  life,  more  strictly  that  it  is  a  disease  of  the  reproductive 
period  of  life. 

If  we  examine  a  table  of  the  absolute  deaths  from  phthisis 
during  the  five  years,  among  both  sexes,  grouped  under  the 
different  ages,  we  find  that  the  mortality  in  childhood  not  very 
great  during  the  first  year  of  life,  sinks  to  its  minimum 
between  the  ages  of  three  and  four.  From  the  fourth  year 
upward  it  rises  through  each  quinquennial  period  to  reach  its 
maximum  between  20  and  25  years,  and  then  falls  gradually 
and  regularly  to  the  extreme  of  life.    If  we  combine  these 

Scriods  so  as  to  form  groups  of  15  years  each,  there  appear  97 
eathe  in  the  first,  370  in  the  second,  318  in  the  third,  147  in 
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the  fourth,  and  34  in  the  fifth.  It  is  during  the  second  and 
third  periods  that  the  great  bulk  of  people  die,  between  the 
ages  of  IS  and  45,  more  than  twice  as  many  aa  during  all  the 
other  periods  put  together.  It  seems  that  having  escaped  the 
trying  yean  of  infancy,  as  development  proceeds  from  4  to  5, 
from  5  to  10,  from  10  to  16,  from  15  to  20,  so  the  deaths  in- 
crease ;  that  is  to  say,  the  nearer  maturity  is  approached  the 
greater  does  the  liability  become.  It  is  between  15  and  20 
years  that  full  growth  is  in  a  large  proportion  of  cases 
attained,  hence  we  find  that  here  the  mortality  almost  arrives 
at  its  maximum ;  but  not  quite.  It  is  not  until  from  20  to  26 
that  this  is  reached.  From  this  period  until  40  there  is  very 
little  fall,  the  deaths  remain  nearly  the  same ;  but  after  this, 
during  the  decline  of  life,  down  to  extreme  years,  the  mortality 
most  markedly  diminishes ;  so  that  from  a  glance  at  the  table 
of  absolute  deaths  we  might  conclude  that  as  development 
proceeds  the  deaths  from  phthisis  increase,  when  full  maturity 
is  attained  the  deaths  are  most  numerous,  while  the  period  of 
prime  continues  the  deathrate  remains  almost  unchanged  ;  and 
when  degeneration  sets  in  and  progresses  then  comes  a  decline 
in  the  deaths. 

If  we  examine  separately  the  statistics  of  the  two  sexes,  we 
shall  find  this  statement  curiously  confirmed ;  for  since  women 
develop  more  rapidly  than  men,  and  come  to  maturity  sooner, 
we  should  expect  to  find  the  deaths  from  phthisis  increasing 
earlier  and  increasing  more  quickly  among  females  than  among 
males.  And  such  is  the  case.  From  4  years  to  5  five  males 
die  and  four  females  ;  from  5  to  10  seven  males  and  six  females ; 
that  is  during  the  period  of  life  at  which  the  development  of 
both  sexes  is  about  the  same,  the  deaths  from  this  disease  are 
about  equal.  But  from  10  years  to  15  only  11  males  die 
and  28  females—between  twice  and  three  times  as  many  ;  from 
15  to  20,  45  males  and  75  females  ;  combining  the  figures  from 
10  to  20  years,  66  males  die  and  103  females,  or  nearly  twice 
as  many  women  as  men.  This  more  rapid  attainment  of 
maturity  by  females  ia  quite  commonly  recognised,  and  is  so 
markedly  coincident  with  the  rapid  increase  in  the  mortality 
of  consumption  as  to  present  itself  very  prominently  in  the 
relation  or  cause.  Nor  is  this  a  seeming  coincidence  from  the 
table  of  the  absolute  mortality.  It  may  be  traced  quite  as 
markedly  when  we  draw  up  a  table  showing  the  proportion 
which  the  deaths  from  phthisis  at  the  various  ages  bear  to  the 
pop  illations  at  those  ages,  according  to  the  census  of  1876. 
For  instance,  we  see  at  once  the  great  disparity  between  the 
deathrate  1*022  of  15  to  20  years  for  both  sexes,  and  0'284  of 
10  to  15  ;  and  the  increase  of  0284  from  10  to  15  over  0084 
of  S  to  10  years.    So  also  we  cannot  but  be  struck  with  the 


higher  rates  of  mortality  among  the  females  between  10  and 
20  years,  ni„  041  and  f  27  per  1,000,  as  compared  with  0-16 
and  077  among  the  males  for  the  name  period.  In  fact,  this 
table  confirms  most  strongly  the  proposition  that  consumption 
is  chiefly  a  disease  of  maturity,  and  hence  increases  as  develop- 
ment progresses,  augments  greatly  on  the  accession  of  puberty, 
and  rises  almost  to  its  maximum  as  soon  as  full  physical 
development  is  attained.  But  it  is  noticeable  that  although 
from  the  table  of  absolute  deaths  we  might  have  deduced  the 
proposition  that  it  is  more  a  disease  of  the  prime  of  life  than 
of  the  degeneration  period,  here  we  should  have  been  wrong, 
since  this  table  of  the  relative  deathrate  shows  that  the  falling 
off  after  the  age  of  40  is  almost  though  not  quite  accounted  for 
by  the  smaller  population  at  this  advanced  period,  and  that 
consequently  the  decline  of  life  enjoys  in  only  an  insignificant 
degree  any  exemption  from  this  disease. 

If  now  we  consult  a  series  of  tables  giving  the  deaths  at 
different  ages  from  all  diseases,  and  the  ratio  which  the  deaths 
from  phthisis  bear  to  those,  we  find  that  consumption  is 
especially  a  disease  of  maturity,  and  in  this  respect  is  unlike 
disease  in  general.  If  it  were  like  other  affections  in  reference 
to  the  time  of  life  at  which  its  attacks  occur,  then  the  ratio  of 
its  deaths  to  those  from  all  complaints  ought  to  be  tie  same 
for  each  period  of  life.  But  it  is  far  otherwise ;  for  whereas 
between  the  ages  of  five  and  10  only  16  die  of  consumption 
out  of  every  1,000  deaths,  between  10  and  15  years  38  die,  or 
twice  as  many  ;  while  between  15  and  20  years  232  out  of  every 
1,000  deaths  are  due  to  that  cause,  or  sii  times  as  many  as  are 
accounted  for  during  the  previous  quinquennium.    But  the 
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abuolute  deaths  u«  only  three  to  four  times  as  great  between 
15  and  20  years  as  between  10  and  15,  whence  we  conclude  that 
phthisis  not  only  appears  from  the  table  of  absolute  mortalities 
aa  a  disease  of  developed  life  ;  but  from  this  table  of  relative 
mortalities  its  tendency  to  attack  the  fully  grown  is  made  twice 
as  manifest. 

But  to  speak  more  strictly,  it  is  especially  a  disease  of  the 
reproductive  period  of  life. 

If  we  turn  again  to  the  table  showing  the  absolute  deaths 
from  consumption  among  women,  we  observe  that  they  in- 
crease rapidly  from  10  to  15  years,  but  very  rapidly  indeed 
from  15  to  20  years,  during  which  quinquennium  they  reach 
their  maximum  for  all  ages.  From  this  point  they  gradually 
diminish  regularly  and  slowly  until  the  age  of  45  is  reached, 
when  there  is  a  sudden  fall  to  one-half  of  what  it  was  during 
the  previous  five  years.  For  the  next  fifteen  years  the  deaths 
vary  very  little,  and  then  suddenly  decrease  to  insignificance. 
That  is  to  say,  phthisis  becomes  eminently  fatal  immediately 
on  the  accession  of  puberty  among  females,  so  as  to  reach  its 
maximum  at  once,  remains  very  prevalent,  though  gradually 
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lens  bo  during  the  continuance  of  the  reproductive  period,  and 
as  soon  as  the  grand  climacteric  is  passed  suddenly  falls  to  a 
comparatively  low  figure  and  one  that  remains  very  uniform 
through  many  years.  This  greater  liability  during  the  child- 
bearing  age  becomes  even  more  evident  when  we  group-  the 
cases.  Thus,  during  the  first  16  years  of  life  62  died,  during 
the  reproductive  period  from  15  to  46,  846  ;  and  during  *he 
next  80  years,  62.  So  that  nearly  three  and  a  half  times  as 
many  females  died  during  the  reproductive  period  of  80  years, 
aB  during  all  the  rest  of  life  put  together.  The  reproductive 
age  is  fairly  definitely  limited  both  at  its  beginning  and  its 
ending  in  women  ;  whereas  in  men  the  bounds  are  not  nearly 
so  denned.  Therefore,  if  phthisis  is  specially  connected  with 
the  reproductive  period,  we  ought  to  find  that  the  deaths  from 
phthisis  are  in  the  same  manner,  and  in  the  same  degree  more 
sharply  confined  among  women  to  a  certain  age  than  among 
men.  We  observe  now  that  among  the  males  46  die  up  to  the 
16th  year,  842  between  16  and  46  years,  and  180  after  the  46th 
year,  or  812  from  16  to  46,  and  176  during  all  the  rest  of  life  ; 
a  ratio  of  196  to  1  ;  but  among  women  the  ratio  is  88  to  1. 
Therefore,  phthisis  iw  more  limited  among  women  than  among 
men  to  this  age  to  the  extent  of  75  per  cent.  And  it  will  be 
noticed,  further — and  this  gives  additional  support  to  the 
theory — that  the  difference  between  the  ratios  does  not  arise 
during  the  first  fifteen  years  of  life,  but  is  rather  lessened. 
So  it  ought  to  be,  inasmuch  as  reproductive  powers  are  not 
commonly  possessed  by  either  sex  below  that  age ;  but  females 
are  more  likely  to  possess  them,  more  often  possess  them,  than 
males.  On  the  other  hand,  we  perceive  that  the  difference 
between  the  ratios  does  arise  during  the  years  after  46,  owing 
to  a  greater  number  of  deaths  among  the  men  than  among  the 
women ;  whereas  among  women,  in  whom  this  power  so  sud- 
denly ceases,  the  fall  is  sudden  after  45  years.  Among  men  it 
does  not  suddenly  fall,  but  continues  much  more  gradually  to 
decline  down  to  60  or  70  years  of  age,  until  which  period  this 
function  is  hnown  still  to  persist.  So  that  from  the  table  of 
absolute  deaths  we  may  say  that  phthisis  is  very  markedly 
a  disease  of  the  reproductive  period  of  life.  Moreover,  we 
must  modify  somewhat  our  first  proposition,  vis.,  that  it  is 
especially  a  disease  of  maturity,  inasmuch  as  the  reproductive 
function  rather  than  maturity  seems  to  govern  the  fatality. 
We  may  much  more  accurately  affirm  that  the  reproductive 
function  is  that  which  especially  rules  our  statistics  of  con- 
sumption. When  this  begins  to  be  possessed,  then  phthisis 
begins  to  be  much  more  prevalent.  Since  it  is  established 
earlier  among  women,  consumption  occurs  at  an  earlier  age 
among  them  ;  since  it  is  suddenly  lost  by  females,  consumption 


suddenly  becomes  less  common  amongst  them;  since  it  is 
retained  by  men  down  to  the  extremes  of  life,  consumption 
loses  little,  if  any,  of  its  virulence  among  elderly  males. 

To  ask  the  question  whether  this  is  special  to  phthisis,  or 
common  to  disease  in  general  seems  absurd,  for  we  find  that 
during  four  years  8,867  females  died  from  all  diseases  below 
the  age  of  15,  1,425  from  this  period  up  to  46  years,  and  1,215 
beyond  this  age ;  or  1,426  during  the  reproductive  period,  and 
6,072  at  all  other  ages,  a  ratio  or  1  to  81  instead  of  8}  to  1. 

But    we  may    still   inquire   whether   the  table   giving  the 
percentage  of  deaths  to  the  population  confirms  the  proposi- 
tion deduced  from   the  table  of    absolute  deaths.     Without 
entering  into  all  the  particulars,  we  may  say  that  it  is  con- 
firmed in  every  point.     The  deathrate  among  the  females  per 
thousand  of  living  population  from  10  to  16  is  '41,  from  15  to 
20  it  is  1*27,  more  than  three  times  as  great.    This  is  the 
sudden  rise  on  the  accession  of  puberty  in  the  female.    From 
40  to  45  it  is  1-87 ;  from  45  to  60  it  is  84,  a  considerable  fall 
at  the  cessation  of  the  reproductive  function.    The  rate  from 
16  to  45  is  77,  for  all  other  ages  only  14,  or  45  times  as 
great.    The  rate  from  46  to  75  is  42,  or  only  a  little  more 
than  half  that  of  the  reproductive  period.    Among  the  males 
the  rate  from  10  to  16  years  is  16,  only  a  slight  increase  ove? 
that  of  '09  from  6  to  10,  when  compared  with  that  amor 
females,  viz.,  from  '079  to  "41,  explained  by  the  existence 
puberty  among  girls  under  Iff   much   more  frequently  t' 
among  boys.     From  15  to  30  years  it  is  '77,  a  great  adv: 
over  the  rate  of  '16  from  10  to  16,  concurrent  with  the  se 
in  of  puberty  among  the  great  majority  of  males.    From 
45  years  it  is  69,  at  all  other  ages  29,  or  only  2-4  to  1,  ' 
of  46  to  1  among  the  females,  corresponding  with  the 
of  any  limitation  of  procreation  among  men.    From  •' 
the  rate  is  8ff  per  thousand,  an  increase  over  that  f 
46,  and  very  different  from  the  42  per  thousand  • 
females,  which  is  a  decrease  from  that  of  16  to  ' 
them,  and  presenting  very  boldly  the  different 
phthisis  among  men  and  women  after  46  years,  v 
erence  in  regard  to  the  reproductive  function  is  r 

To  test  this  theory,  if  possible,  still  further  w 
males  as  almost  certainly  in  possession  of  t' 
function  from  the  age  of  20  down  to   the   < 
There  were  in  the  year  1876  58,044  men  of  tb 
them  there  were  427  deaths  from  consnmp 
may  almost  as  certainly  regard  as  procreat 
46,  of  which  age  there  were  44,971  perso- 
deaths  in  the  fire  years.    Here,  then,  we  ' 
of  such  ages,  that  both  are  under  the  a< 
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and  bo  far  as  we  can  judge  about  equally.     How  do  the  ratios 
compare?— 427  is  to  362  as  53,0*4  is  to  44,966,  which  44,965  U 
to  close  an  approximation  to  44,971  as  to  he  quite  remark&ble. 
So  that  it  is  evident  that  when  men  and  women  are  of    tbn 
reproductive  age,  and  therefore  are  both  under  the  influence  of 
this  predisposing   cause,  they  are  both  to  an  exactly  eqital 
degree  liable  to  con  sumption.    Beyond  the  age  of  15  there 
were  15,327  men  with  130  deaths,  and  12,876  women  with    tSX 
deaths ;  but  with  this  number  of  females  there  ought  to  be>  TOS 
deaths,  if  the  rate  were  the  same  in  the  two  sexes.     So  thsvfc 
among  the  women  after  46  it  is  only  one-half  what  it  is  imong 
men.    Since  after  46  the  mortality  among  women  is  but  little 
more  than  one-half  that  before  46,  it  might  be  laid  down  as  n> 
rule  in  female  insurance  that  a  consumptive  history  should 
only  be  estimated  at  one-half  the  importance  after  46  thaat  it 
holds  prior  to  this  age.     It  would  seem,  then,  that  ho  lonpj    aas 
women  are  subject  to  this  predisposing  cause  they  are  as  lUable 
to  consumption  as  men,  but  that  directly  this  influence    is 
withdrawn  they  are  only  half   as  liable.     This   to   mv  inind 
appears  almost  like  a  demonstration  of  the  theory  that    the 
reproductive  function  is  a  great  predisposing  cause  of  phthrsris. 
Would  it  be  presumption  to  assert  that  this  cause  accounts  for 
one-half  of  the  phthisis  mortality.     If  we  compare  phthisis 
among  the  two  sexes — up  to  20  among  males,  and  up  to    IS 
among  f  emales — it  would  seem  at  first  glance  as  though   the 
deathratoa  should  be  equal,  because  above  we  have  reckoned. 
from  these  ages.     On  examination,  however,  we  find  them  not 
equal.     There  are  66,824  males  and  47,760  females ;  00  deaths 
among  the  former  and  62  among  the  latter.     But  to  be  ia  the 
same  proportion  the  female  deaths  should  be  76;  therefore  it 
would  seem  that  even  when  the  influence  above  indicated    ia 
absent  from  both  sexes  the  deaths  from  phthisis  are  unong 
males  half  as  much  again  as  among  females.    This  would  seem 
to  oppose  the  theory.    But  the  opposition  is  only  seeming,  for 
although  in  our  former  calculation  we  started  from  the  ages  of         1 
SO  and  15,  this  was  not  because  all  below  those  ages  are  free 
from  the  influence,  but  because  practically  all  above  those         j 
ages  are  subject  to  it,  for  without  doubt  many  are  possessed 
of  this  function  at  earlier  years,  and  it  is  quite  certain  that 
this  is  the  case  to  a  much  greater  extent  among  males  below         I 
20  than  among  females  below  15.     Hence  it  is  not  proper  to 
compare  the  sexes  below  those  ages  respectively.    We  should        , 
expect  the  rate  to  he  higher  among  toe  males.    That  it  if 
higher  rather  supports  than  opposes  the  theory. 

On  the  other  hand,  it  will  be  as  useless  and  improper  to 
contrast  the  sexes,  both  up  to  16  years,  because  it  is  fairly        ' 
certain  that  the  function  is  far  more  likely  to  exist  among       | 
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females  than  males,  and  so  the  deathrate  would  rule  higher 
among  them.  Hence  we  find  that  there  are  45,788  boys  with 
46  deaths,  and  17,780  girls  with  62  death  t ;  so  that  the 
mortality  is  greater  among  the  girls.  And  if  we  limit  the 
examination  to  the  sexes  under  10  we  have  to  deal  with  such 
an  insignificant  number  of  cases  and  so  large  a  number  of 
children  comparatively  that  any  result  would  decide  nothing 
at  all. 

In  this  influence  of  the  reproductive  function  we  find,  I 
believe,  an  anewer  to  the  question,  Why  is  it  that  males  are 
more  liable  to  the  affection  than  females  ?  "Why  do  16  men 
die  to  every  16  women?  Because  phthisis  is  ruled  by  repro- 
d  activity,  and  this  is  more  persistent  among  men  than  among 
women,  and  so  acts  upon  them  for  a  much  longer  period. 

If  this  theory  be  correct  it  opens  up  a  very  wide  field  for 
■peculation  as  to  whether  it  may  not  be  through  this  channel 
that  many  supposed  causes  act.  Is  it  true,  as  is  popularly 
supposed,  that  phthisical  females  are  more  prolific  than  others  ? 
If  it  be,  may  we  not  read  the  fact  reversely,  that  prolific 
women — women  in  whom  the  reproductive  power  is  very  strong 
— are  more  liable  to  phthisis?  The  influence  of  city  life, 
sedentary  employments,  indolence,  on  the  one  hand  ;  a  country 
life,  open  air  exercise,  and  muscular  pursuits,  Son.,  on  the 
other,  may  exert  their  predisposing  or  antagonising  influences 
through  this  medium.  But  we  will  cease  oven  to  suggest,  lest 
we  should  appear  to  be  riding  the  theory  too  far. 

Such,  then,  seems  to  be  some  of  the  information  to  be 
derived  from  our  colonial  statistics  respecting  this  generally 
interesting  disease;  of  so  general  interest  because  there  are 
few  if  any  families  that  have  not  been  invaded  by  it.  None 
the  less  interesting,  both  to  the  faculty  and  the  laity,  in  that 
the  information  derived  is  not  altogether  in  accord  with 
popular  notions  upon  the  subject.  There  are  some  points  for 
congratulation.  Our  deathrate  is  not  one  half  of  that  in  the 
old  country,  and  probably  the  disease  does  not  attack  us  so 
early,  nor  run  so  rapid  a  course.  We  may  remember,  too, 
while  we  "  groan  and  sweat  under  our  weary  life"  in  summer, 
that  there  is  at  least  one  class  of  patients  to  whom  this  season 
comes  with  comfort  and  prolongation  of  days.  But  we  ought 
to  remember  especially — and  this  is  cause  for  solicitude  rather 
than  congratulation — that  the  mortality  is  increasing,  and  it 
behoves  us  in  the  interests  of  medical  science — and  none  the 
less  in  the  interest  of  our  fellows — to  find  out  the  reason  why : 
whether  because  the  beneficial  influences  of  our  climate  are 
becoming  more  widely  known,  and  attracting  more  sufferers, 
who,  as  a  forlorn  hope,  come  to  our  colony  to  die,  or  whether 
)  of  deleterious  circumstances,  which  we  are  creating 


and  fostering,  but  which  we  ought  to  be  lessening  or  stamping 
out.  The  first  step  to  this  end  seems  to  be  to  ascertain  the 
duration  of  residence  in  the  colony  of  every  victim  of  this 
disease.  This  could  easily  be  effected  by  the  medical  men,  and 
being  entered  henceforward  on  the  certificate  in  the  allotted 
space,  would  allow  for  a  return  for  the  last  half-year  of  1879, 
and  by  the  end  of  1880  we  should  have  data  for  a  fairly  correct 
determination  of  the  question  raised. 


The   Insects   of  South  Australia 
an  Attempt  at  a  Census. 

By  Otto  Teppkr,  Corresponding  Member. 

Scientific  knowledge  concerning  the  Entomology  of  South 
Australia  appears  to  be  in  a  considerably  less  satisfactory  state 
than  in  the  other  Australian  provinces,  to  judge  by  the 
researches  of  the  President  of  this  Society  contained  in  the 
Anniversary  Address,  and  published  in  the  "Transactions,  Ac, 
of  1878."  There  is  little  or  no  scope  to  doubt  that  the  facts 
are  as  stated.  Whatever  the  causes  may  he,  there  is  certainly 
a  wide  field  open  for  individual  and  collective  effort  ere  the 
province  will  compare  favorably  in  this  respect  with  its  neigh- 
bours. They  have  splendid  handbooks  of  their  living  and 
extinct  fauna  and  flora,  well  illustrated,  and  published  at  a 
price  within  reach  of  all ;  splendid  public  collections  of  speci- 
mens properly  arranged  and  named ;  and  information  can  be 
obtained  on  any  subject  at  a  nominal  fee — all  through  govern- 
mental foresight.  With  us  little  of  the  kind  is  found,  and 
(sad  experience  compels  me  to  say  it)  the  most  zealous  amateur, 
if  not  possessed  of  great  connections  and  ample  means,  soon 
ceases  in  his  efforts,  when  he  finds  it  next  to  impossible  to 
obtain  the  true  name  of  any  but  the  commonest  natural  object ; 
for,  without  a  name  there  is  no  real  knowledge.  How  does  he 
know  when  he  discovers  anything  new  ?  To  aid  progress  he 
must  be  able  to  advance  by  study  to  the  very  confines  of  what 
is  already  known ;  and  this  he  can  only  accomplish  by  means 
of  proper  public  institutions,  else  he  wastes  his  energies  upon 
work  done  over  and  over  by  others.  The  following  abort 
review  of  South  Australian  insects  contained  in  my  private 
collection  is  intended  only  as  a  small  contribution  towards 
elucidating  the  subject. 

The  enumeration  of  the  genera  and  species  is  interspersed 
with  remarks  about  the  habits,  Ac.,  of  the  most  remarkable 
ones,  in  order  to  make  the  subject  less  monotonous. 

For  more  than  twenty  years  some  of  my  scanty  leisure  hours 
hare  been  devoted,  among  other  kindred  pursuits,  to  the  obser- 
vation and  collection  of  insects  in  various  localities  within  the 
southern  portion.of  this  province,  the  outer  limits  being  Mount 


84 

Bryan  in  the  north  Mid  Mount  Gambier  in  the  south.  Through 
various  causes  the  earlier  collections  were  lost  to  me,  but  not 
the  experience  gained.  The  present  collection  to  be  reviewed 
ill  the  sequel  dates  in  its  beginning  about  twelve  years  back, 
was  brought  together  within  a  very  limited  area,  ana  comprises, 
in  round  numbers,  about  2,600  species  (while  in  the  anniversary 
address  cited  above  the  author  only  enumerates  782  species  as 
scientifically  known  to  exist  in  all  South  Australia !),  gathered 
within  a  radius  of  a  few  miles  around  New  Mecklenburg, 
Lyndoch,  Tanunda,  Nuriootpa  (N.)>  Callington,  Monarto  (E.), 
and  Ardrossan,  Y.P.  (W.)  Having  always  kept  specimens 
from  other  parts  of  Australia,  Ac,  atrictly  separate,  the  num- 
bers given  can  be  confidently  taken  as  referring  to  really 
indigenous  insects.  The  three  principal  centres  from  which. 
my  excursions  radiated  were — (1)  New  Mecklenburg,  four  miles 
W .  of  Tanunda,  and  includes  Lyndoch ;  (2)  Nuriootpa,  four 
miles  N.  of  Tanunda ;  (3)  Monarto,  eight  miles  east  of  Cal- 
liugton, including  the  neighbourhood  of  the  latter  and  the 
scrub  to  the  Murray  River,  and  comprising  by  far  the  largest 
area. 

These  three  specialised  areas,  furnishing  quite  95  per  cent,  of 
the  insects  to  be  mentioned,  overlapped  each  other  very  little ; 
the  remaining  five  per  cent,  were  got  by  occasional  short  visits 
to  other  localities,  and  friendly  exchanges  in  slight  proportion. 
At  the  first  place  named  587  species  were  obtained  in  four 
years ;  at  the  second,  786  additional  in  nearly  five  years ;  and 
at  ths  last,  948  additional,  in  eighteen  months.  But  it  is  not  to 
be  understood  that  so  many  species  are  strictly  peculiar  to 
each  locality,  but  only  that  they  were  there  obtained  first.  The 
following  table  shows  in  a  condensed  form  some  details  of  the 
distribution  of  the  respective  orders,  but  one — the  Aptera — has 
not  had  attention  paid  to  it : — 
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in  length,  viz.,  Searapkites  crnnatieoliU — Mount  Gambier, 
Bremer,  Glenelg;  and  Sc.  danattet — New  Mecklenburg,  Ard- 
rossan),  CaUxia  by  fifteen,  PkilcpUaut  by  twelve,  Adelotob** 
by  six,  Sylphomorpha  by  five,  PUrotHehm*  by  four  species.  Other 
genera  again  exhibit  but  one  or  two  representatives,  as 
Oatadromus  (0.  aastralu,  the  largest  beetle  of  the  family, 
attains  the  size  of  one  and  three-quarter  inches  at  Blanchetown, 
River  Murray ;  while  those  captured  at  Lyndoch  and  Blumberg 
are  much  smaller,  aud  may  be,  though  coloured  similarly,  a 
distinct  species).  Other  genera,  similarly  poor  in  species,  are 
Calotoma  (two),  Platyuma,  JSelliu,  and  Braehimu  (each  one). 
The  last  is  the  curious  Bombardier  Beetle,  emitting  a  small  puff 
of  blue  smoke  several  times  in  succession,  with  a  perceptible 
noise  when  approached  by  the  hand.  They  were  taken  near 
Lyndoch  and  Nuriootpa.  In  February  last  I  met  for  the  first 
time,  and  in  a  single  instance,  with  a  species  of  Estdema  at 
Ardrossan,  resembling  a  species  from  Queensland.  Some  other 
genera,  names  unknown  to  me,  make  up  the  total  given  above. 

Of  Natatobeb,  the  "Water  Beetles,  twenty-one  species  (not 
including  the  largest  of  all,  the  gigantic  Sydrophilut  of  Lake 
Alexandria)  have  been  obtained,  forming  at  least  four  genera, 
via.,  Dytitcus,  four ;  Oyrintu,  two  ;  Sydrophitttt,  seven ;  and 
Hydrocanthara,  eight  species.  The  giant  of  the  family  measures 
about  two  inches ;  the  smallest  scarcely  exceeds  one-twelfth  of 
an  inch  in  length. 

The  Staphylini,  those  curious  beetles  with  shortened  elytra, 
are,  except  two  or  three  species,  generally  very  rare,  showing  a 
total  of  twenty-six  species  in  fire  or  six  genera. 

Proceeding  to  the  Serrtcornia,  those  Coleoptera  which 
exhibit  more  or  less  serrated  or  saw-like  antenna),  we  find 
them  in  plenty.    They  will  be  enumerated  under  five  heads. 

The  MoRDELLiDi,  a  family  of  small-sized  beetles,  living  upon 
the  sweet  juices  of  flowers,  and  whose  last  pair  of  legs  is  fitted 
for  leaping,  furnish  ub  with  twenty-one  species  in  two  or  three 
genera.  Some  of  the  species  are  exceedingly  numerous  in 
their  season,  every  flowering  Eucalypt  or  Melaleuca  biding 
numbers  of  them. 

The  Elatebids  are  much  more  numerous  in  species  than  the 
preceding,  supplying  a  contingent  of  forty-two  in,  probably,  six 
or  seven  genera.  All,  with  exception  of  one  or  two,  are  of 
sombre  uniform  colour,  ranging  from  light  brown  to  jet  black. 
One  species,  not  enumerated  (because  not  in  the  collection),  is 
known  by  me  to  occur  in  the  Barossa  Banges.  It  is  of  small 
size,  but  great  beauty,  the  thorax  of  a  bright  red  and  the  elytra 
of  metallic  steel  blue  colour.  The  largest  ElaUr,  inhabiting 
the  Oawler  scrub,  is  about  one  and  three-quarter  inches 
long    and    three-eighths   of    an    inch   wide;    the   next   in 
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size,  less  in  length  but  the  same  width,  was  obtained  near 
Callington ;  and  a  third,  about  one  inch,  at  Ardrossan. 
All  three  of  a  dull  black  hue.  In  one  instance  only  a  single 
EucnemU  was  taken  (near  Nuriootpa),  a  genus  distinct  from 
JBlater,  by  the  absence  of  the  power  to  project  itself  forcibly 
upwards,  when  placed  upon  the  back,  and  the  more  cylindrical 
shape  of  the  body. 

The  BupsssTms  which  are  the  pets  of  most  entomologists, 
on  account  of  their  varied  brilliant  coloration,  are  represented 
by  143  species  in  at  least  ten  genera,  and  form  one  of  the  most 
numerous  families.  The  genus  most  prolific  in  species  is 
Stigmodera  with  71.  Among  the  Buprestids  are  some  of  the 
largest  South  Australian  Coleoptera,  vis.,  two  Stigmodera 
and  one  Stemocera,  species  attaining  or  approaching  the 
respectable  length  of  two  inches  and  a  width  of  three- 
quarters  of  an  inch.  Two  species  are  peculiar  to  the 
pines  (Frenela  robusta),  three  or  four  to  Casuarina  strict* 
(sheoak),  a  large  number  to  the  Acacias  (A.  pycnantha  and 
others),  and  one  or  two — viz.,  Oyria  imperials  and  another, 
live  upon  Banksia  marpnata  (honeysuckle),  but  by  far  the 
largest  number  have  their  wants  of  life  supplied  by  the  flowers, 
Ac.,  of  Eucalyptus,  Leptospermum,  Melaleuca,  and  Callistemon. 
The  larvae  of  most  live  (for  years  it  seems)  in  the  living  wood 
and  bark  of  the  trees,  apparently  eating  their  way  downward, 
as  the  beetle  generally  makes  its  appearance  through  an 
opening  near  the  roots.  Some  larvae  live  in  the  adhering,  dead, 
corky  bark  of  Eucalyptus  rostrata  and  other  trees,  and  the 
beetles  of  these  are  in  many  instances  distinguished  by  metallic 
colours.  Only  one  or  two  live  upon  grasses,  and  are  very 
minute. 

Rhipicxba.  is  only  represented  by  two  species,  of  which  one 
hails  from  Mount  Gambier  and  the  other  was  obtained  at 
Monarto.    The  latter  is  possibly  only  a  variety. 

The  Clebici  show  a  tolerable  variety  of  forms,  presenting  35 
species  in  about  ten  genera.  Natality  including  the  largest  in 
size,  and  Trichodes  are  the  most  conspicuous.  They  are  widely 
different  in  their  habits,  some  being  carnivorous,  others  licking 
the  nectar  of  flowers.  The  larvae  of  some  live  under  the  bark 
of  trees ;  that  of  one  species  inhabits  a  large  spongy  fungus 
growing  parasitically  on  the  branches  of  large  Eucalypts,  and 
another  finds  the  tie  plus  ultra  of  existence  in  putrid  carcases  of 
animals,  which  the  perfect  beetle  also  frequents. 

The  Lahellicobnia,  or  Coleoptera  with  leaf -like  extremities 
to  their  antennae,  are  well  represented  by  at  least  29  genera  with 
144  species.  The  most  numerous  family  is  Melolontha,  com- 
prising, with  its  near  allies,  69  species,  some  of  which  attain  a 
considerable  size  (exceeding  one  inch),  but  most  are  small.  All 


are  destructive  to  vegetation— one  species,  pre-eminently  so 
at  times,  I  described  in  a  paper  published  in  toe  "  Transactions 
of  the  Adelaide  Philosophical  Society,  1878,"  and  named  it 
provisionally  "  Melolontka  dewtrwetor.'  Some  smaller  species 
are  occasionally  as  destructive  in  proportion  to  their  site  upon 
small  bushes,  but  are  seldom  noticed  The  fivtelida  are  repre- 
sented by  two  genera — Anoplognatktt*  (one  species)  and 
Beprimut  (three  species,  perhaps  only  local  varieties).  All  are 
large  beetles,  and  the  individuals  of  the  former  frequently 
swarm  in  hundreds  during  warm  evenings  in  spring,  buzzing 
among  the  leafy  tops  of  Eueahfpttu  rottrata  and  E.  triminmlit. 
Their  browsing  in  zigzag  lines  betrays  them  unerringly  to  the 
observer,  as  no  other  South  Australian  beetle  seems  to  indulge 
in  this  singular  habit.  Scaraimu,  and  four  or  five  allied  genera, 
furnish  19  species,  most  of  medium  size,  some  attaining  one 
inch  in  length.  Qryphodet  musters  7  species ;  Triekiu*  1 ; 
Coprit,  Geotrupe*,  and  the  rare  Bolbocerat  19  collectively.  The 
commonest  of  the  Coprida,  also  the  largest,  infests  the  drop- 
pings of  cattle,  Ac.,  in  numbers,  and  drills  deep  circular  holes 
in  the  hardest  soil  underneath  for  the  accommodation  of  its 
eggs  and  larva?,  for  which  purpose  it  is  fitted  with  a  large 
horn  upon  the  head  and  four  on  the  prothorax.  Its  colour  is  a 
dark,  glossy  chestnut.  The  family  of  the  beautifully-formed 
Cetoniat  contains  three  genera,  of  which  Sckizorrhina  is  the 
most  numerous,  containing  8  species,  the  other  two  being 
represented  by  one  each  only.  The  largest  of  the  Sckizorrhima, 
said  to  be  from  Mount  Remarkable,  measures  one  and  a 
half  inches.  The  smallest  Cetotiia  of  another  genus  exceed 
half  inch  scarcely,  and  was  noticed  at  Callington,  but  is 
numerous  at  Ardrossan.  One  of  the  Sckizorrhinat,  jet 
black,  with  green  spots  upon  the  upper  and  bright  yellow 
markings  on  its  legs  and  abdomen,  lives  upon  Excalyptu* 
viminalit,  the  larvte  inhabiting  the  decaying  inner  portion 
of  the  same  trees,  and  when  entering  into  the  chrysalis 
state  form  oval,  cocoon-like  cases  for  themselves  by  glueing 
together  their  own  hard,  roundish  excrements  and  grains  of 
soil.  Patialui  seems  unrepresented  in  our  neighbourhood,  but 
Mount  Gambier  furnishes  one  large  species,  similar,  if  not 
identical,  to  a  Victorian  ally,  and  one  and  a  half  inches 
long.  Figulws  contains  five  closely  allied  species,  all  of 
which  (and  lame  as  well  as  imago)  inhabit  dead  decaying 
wood.       Of     the     magnificently  -  coloured      Lamprimtu     two 

ries  are  represented.  Both  are  similarly  coloured — 
males  of  a  brilliant  metallic  golden  hue,  the  femalea 
of  a  lustrous  golden  green;  but  in  the  one  species, 
which  feeds  upon  the  large  native  marshmallows,  the  male 
exceeds  the  female  much  in  size,  while  in  the  other,  feeding 


upon  gum-loaves,  this  is  not  the  cue,  or  only  slightly.  Besides 
these,  I  obtained  once  some  specimens  of  a  species  (in  the 
Barossa  Eanges)  having  the  prothorax  very  conspicuously 
marked  with  indentations.  Another  species  observed  at  Mount 
Gambier  is  distinguished  externally  by  both  sexes  being  of  the 
same  colour — a  golden  leek-green — and  nearly  of  the  same  size. 
The  Trogida  are  not  very  numerous,  showing  about  three  genera 
with  nine  species,  the  majority  living  in  putrid  matter,  one  in 
very  moist  manure. 

The  Claytcornia,  or  club-horned  beetles,  are  rich  in  forms, 
but  fortunately  less  so  in  individuals,  for  most  are  extremely 
destructive  to  animal  substances,  comprising  about  13  or  14 
genera  and  89  species.  Hiiterida  are  catalogued  with  IS, 
RoloUpa  with  2,  Mtidula  with  3,  Sylpka  (Kemaphila)  with  1 
species.  The  last  is  of  large  size,  above  an  inch;  but,  fre- 
qnenting  putrid  carcases,  manure  heaps,  Ac,  upon  which  it 
and  its  larva)  feed,  possesses,  though  looking  pretty,  a  perfectly 
horrid  odour.  ConeteUu  and  its  allies  number  17  ;  Oocrinclla  2 
species.  The  Dermettida  (Antkrenut,  Ac.,  incl.)  are  at  least  in 
one  species  very  numerous  in  individuals ;  21  species  are  in 
the  collection,  and  another  was  observed  in  a  solitary  spot 
near  Lyndoch,  within  the  charred  hollow  of  a  large  Eucalvptut 
rottrota ;  it  is  jet  black  and  covered  with  numerous  white  dots ; 
length  one  quarter  of  an  inch,  width  less  than  one-twelfth  inch. 
Pauttida  are  very  rare ;  three  species  were  captured. 
Ccphalotcs  (?)  are  numerous  in  individuals ;  11  species  (some 
doubtful)  have  been  obtained.  The  Ptinida  and  Anobii  are  also 
mentioned  here  on  account  of  their  similarity  of  habit,  and  are 
not  very  promiscuous  in  number.  Gibbiitm  appears  in  six  and 
one  or  two  other  genera  in  seven  species. 

The  Bacuxicobku  (Dr.  Imhoff)  appear  to  form  about  the 
smallest  group  of  beetles,  Collyditm  comprising  four,  and 
Brentu*  one,  perhaps  two  species.  The  latter  I  found  rather 
numerous  on  ferns  at  Mount  Gambier  (which  covers  there 
extensive  parts  of  the  country),  but  much  less  so  at  other  places, 
and  generally  under  lose  bark. 

The  Hktbromera  present  a  great  variety  of  forms  in  about 
fifteen  or  sixteen  genera,  with  118  species,  among  which 
Tenebrio  numbers  six,  Tentyria  two,  Akis  six,  Blapi  four, 
Opatrum  eight  species;  these  latter  are  found  generally 
under  loosely-adhering  bark,  where  they  and  their  larvn  feed 
upon  decaying  substances,  and  are  all  of  a  dusky  hue,  but 
while  alive  are  covered  with  fine  white  duet,  easily  removed  by 
a  touch,  lending  them  a  purplish  tinge.  Saragvt  adds  eight, 
Melopt  five  (one  of  these,  one  inch  in  length,  jet  black,  while 
in  the  larval  state,  mines  through  and  feeds  upon  the  decayed 
outer  portion  of  very  old  dry  gum-trees),  Adelivm  eighteen 


species.  Some  of  the  last  could  once  be  taken  in  scores  at 
certain  spots  in  the  Barossa  Ranges,  where  a  few  years  later 
very  few  could  be  found.  They  possess  in  common  with  the 
two  following  genera  a  curious  weapon  of  defence  in  one  or 
two  hand-like  processes,  which  they  protrude  from  their  anal 
extremity,  moistened  with  some  adhesive  fluid  of  disagreeable 
odour.  TiUtma  comprises  ten  species,  some  of  which  are  among 
the  first  beetles  appearing  in  spring.  The  majority  of  the 
ten  species  of  Amai-vgmiu  are  endowed  with  most  beautiful 
iridiscent  colours  when  alive,  owing  to  the  extremely  fine 
crenulation  of  their  upper  parte.  The  largest  and  most  beauti- 
ful species  lives  upon  mallee  (JEucalyptu*  dumota)  and  is  three- 
quarters  of  an  inch  in  length ;  the  smallest  scarcely  a  quarter  of 
an  inch.  There  is  only  one  species  of  Laaria  found  in  the  neigh- 
bourhood of  the  large  common  fern,  and  one  Bictomit  under  the 
bark.  Of  Selteut  and  its  near  allies  there  are  seven  species 
indigenous  (three  more  besides  were  taken  at  Ardroasan),  H. 
princeps,  Hope,  the  largest  and  commonest,  occurring  at  New 
Mecklenburg,  Monarto,  and  Ardrossan.  Lyetut  (with  perhaps 
one  or  two  other  genera  included)  with  seven,  and  Sottriekiu 
with  two  or  three  species,  conclude  the  list. 

The  family  of  the  Mxuhom  is  sparingly  represented.  Of  the 
genus  Melot,  I  only  know  one  species,  living  upon  a  small  shrub 
in  the  hills  about  Williams  town  and  the  South  Para,  but  is  not 
in  the  collection.  The  Lyttae  in  three  or  four  allied  genera 
muster  twenty-seven  species  in  all.  In  former  years  some  species 
were  fairly  numerous,  but  of  late  I  find  them  all  rare,  or  even 
very  rare.  Some  are  arrayed  in  brilliant  colours,  in  one  the 
male  entirely  different  from  the  female. 

The  Chbysomelid.x  are  rich  in  species,  but  all  small,  none 
exceeding  one  quarter  of  an  inch.  Their  seven  or  eight  genera 
contain  a  total  of  123  species.  Ghryptocephalut  comprises 
twenty-six,  Haltica  nine,  Eumolpiu  fourteen,  Podontia,  with  its 
near  relations,  thirty-two,  Cklamyt  twenty-one,  and  the  Caxtida 
twenty-six  species. 

The  Ciclicjb  are  very  numerous,  are  partly  plant-feeders, 
partly  carnivorous  ;  some  fly  by  day,  others  by  night.  The  genus 
Paropti*  is  the  most  numerous,  furnishing  with  an  ally  seventy- 
six  species,  some  of  which,  while  alive,  exhibit  brilliant  red, 
green,  and  blue  colours,  fading  into  a  dull  uniform  yellow  a  few 
hours  si ter  death ;  other  species  change  their  delicate  neutral  tints 
into  a  bright  brick  red,  within  a  few  days.  Among  the  fifteen 
species  of  Polyglypha  is  one  nearly  approaching  in  colouration 
the  notorious  Colorado  Beetle,  but  it  is  rather  rare  and  seemingly 
harmless.  Another  species  is  clothed  in  resplendent  golden 
green,  iridising  in  all  colours  of  the  rainbow.  It  is  small  in 
size,  but  found  at  times  in  considerable  numbers  upon  certain 


slirubg  from  Mount  Bryan  to  Callington,  from  the  Mnn»y  to 
Ardrossan. 

The  KarircHOpnoRi,  or  weevil-like  Coleoptera,  are  the  most 
numerous  family  here  as  elsewhere,  furnishing  at  least  20 
genera,  with  289  species.  The  Bruchida  and  their  relatives 
number  22  species,  some  over  an  inch  in  length  and  some 
under  a  quarter  of  an  inch ;  some  of  very  strange  appearance, 
canted  by  curious  excrescences  upon  prothorax  and  elytra ;  all 
are  wingless,  mostly  living  on  or  under  the  ground;  their 
elytra  are  firmly  joined  in  one  piece  of  armour.  The  0*r~ 
adtomdw  present  21,  the  Anthonomtdw  SO  species,  some  of  which 
are  active  all  the  year.  Rhyncha#na,  with  Oonipterut,  count 
29  species,  one  of  the  latter  in  almost  endless  variety; 
Afodenu  20,  Anthribtu  15,  the  Apionida  with  over  20, 
C&tumut  8,  the  largest  infecting  JSucalyptu*  rottrata.  Rhino- 
vueer  5,  all  rare  ;  Rurhynchut  3,  Mypphorymu  4,  including  the 
giant,  and  also  the  most  beautiful  (the  black  and  golden  green 
Diamond  Weevil)  of  the  whole  family ;  Ralaniu*,  with  its 
kindred,  88;  RMnotia  15,  and  Relat  26  species.  Both  the 
latter  genera  are  peculiar  to  Australia.  Lutut  occurs  in  one 
species,  said  to  have  been  obtained  near  Angus  ton. 

The  Lohuicornia,  the  long-horned  or  Wood  Beetles,  are  well 
represented  by  118  species  in  about  26  genera,  but  many  are 
very  rare.     ThB  first  in  array  are  the  Prionida,  with  five  well- 
defined  species ;   the  larva)  of  the  largest  feeds  within  the 
trunks  of  the  Catuarina,  the  beetle  attaining  the  length  of 
nearly  three  inches ;    another  species  peculiar  to  Eucalyptus 
vimutalit  and  rottrata,  measures  2i  inches.     The   large  oval 
holes  seen  in  timber  are  due  to  their  larvss,  the  circular  ones 
being  drilled  by  the  larv»  of  moths.    Both  kinds  of  larv®  are 
eaten  by  the  natives.    The   Cerambida   (Matlodoa,  Epithora, 
Ac.)   number  18  species,  the  largest  exceeding  11  inch   in 
length.       Pyrocanika    contains    18    species,   the  commonest, 
P.  reeurva,  is  found  sometimes  swarming  in  hundreds  after 
sunset  around  felled  gumtrees,  or  broken  branches,  in  the  bark 
of  which  their  eggs  are  deposited,  the  larva;,  when  hatched 
feed  first  upon  the  bark  and   afterwards  enter  the   splint* 
This  species  extends  to  the  Northern  Territory.     Molorc7 
contains  one  species,  noticed  at  Lyndoch  and  Monarto. 
Cltttit  (or  a  closely  allied  form)  there  are  three  specif 
Placode*,  Callidyptu,  and  another  one  each  ;  Chlythanth 
Leptvra  two  each ;  Stenodema  numbers  ten ;  Stenopter 
Eetihetu  three  species.     Both  the  latter  genera  b 
elytra  very  much    reduced    in  length,  simulating 
appearance.      One  species  of  Hettketit  seems   ide 
a.  plorata,  from  Tasmania,  the  other  is  much  ' 
species    of    Euritpa,  one    resembling  Ctenodet 


the  larva?  of  one  of  which  appear  to  feed  upon  the  roots  of 
tufted  grasses,  and  the  appearance  of  which  signalizes 
the  approaching  end  of  the  insect  season,  and  another  with 
soft  elytra,  feeding  on  Euc&lypts  (both  with  two  species)  add 
a  total  of  six  to  the  number. 

The  Saperda  are  numerous,  Lamida  exhibiting  fourteen ; 
Sympkylctes  twelve  ;   Hebeteetit,  seven  ;  JHitema,  two  species. 

Besides  the  above,  a  Matlodon  specimen  was  in  one  instance 
taken  by  me  near  Lyndoch,  just  having  made  its  escape  from 
its  larval  abode  in  a  large  Evcalypto*  rottrata,  resembling  (if 
not  identical)  in  colour  and  size  a  species  from  the  Northern 
Territory,  one  and  a  half  inches  in  length.  A  species  of 
Dittichocera*,  resembling  D.  maculieollis,  from  New  South 
Wales,  was  once  captured  by  me  near  Williamstown,  by  the 
Victoria  Creek,  but  not  seen  since. 

The  largest  of  the  South  Australian  Lamida  noticed  by  me 
was  taken  by  a  friend  near  Callington ;  it  exceeds  one  and  a 
quarter  inches  in  length. 

After  a  somewhat  hasty  comparison  of  the  beetles  captured 
at  Ardrossan  with  those  collected  elsewhere,  it  is  found  that 
altogether  266  species  of  Coleopters  were  taken,  of  which  106 
are  common  to  other  places,  while  158,  or  62  per  cent. 
of  the  whole  number,  were  obtained  here  for  the  first  time. 
Two  of  these  Coleopters  deserve  a  short  notice.  The  one 
is  allied  to  the  Prionids,  and  seems  to  form  a  link  between  them 
and  the  Buprestida?,  for  the  form  of  its  body  closely  resembles 
theirs ;  while  the  antenna),  mandibles,  Ac,  denote  their  other 
connection.  Their  colour  is  a  bright-brown,  and  their  length 
nearly  one  inch.  The  other  remarkable  beetle  belongs  to  the 
Dorcadise,  and  to  a  genus  not  before  represented  in  the  collec- 
tion, and  closely  resembles  some  species  of  Bruchidte,  indigenous* 
here,  were  it  not  for  its  antennas,  &c.  Both  species  seem  very 
rare.  The  first  was  taken  in  January,  the  other  in  February 
last. 

The  generic  names  given  above  have  been  taken  partly 
from  the  following  works,  viz.,  Dr.  Imhoffs  "Studium  der 
Coleopteren,"  1856;  Brockhaus'  "Text  sum  Bilder  Atlas," 
1857;  Dr.  Leunis'  "  Naturgeschichto,"  1869;  Dr.  Buete's 
"  Zoologie,"  1843.  Some  names  were  obtained  through  ex- 
changes with  other  collectors,  notably  to  Messrs.  J.  French, 
Melbourne,  and  E.  D.  Atkinson,  Tasmania,  my  thanks  are  due. 
Only  a  very  few  names  were  got  from  the  South  Australian 
Museum. 

Order  Lefedoptera. 

The  Lefidoptera  of  South  Australia  are  characterised  by 
almost  total  absence  of  gay  and  brilliant  hues,  especially 
among  the  nocturnal  tribes  ;   the  overwhelming  majority  only 


rnnts  inconspicuous  neutral  tints.  The  canoe  of  this  may 
sought  for  chiefly  in  the  great  dryness  of  the  atmosphere, 
and  the  obrious  protection  it  affords  in  seasons  of  drought 
in  concealing  them  from  birds  and  other  enemies  in  eager 
pursuit  of  anything  capable  of  serring  as  food. 

The  Papixiohida,  or  butterflies,  furnish  26  species  in  twelve 
genera,  according  to  the  determinations  of  the  Hon.  W. 
MacLeay,  Sydney,  of  a  series  of  figures  drawn  by  me  and  sub- 
mitted to  bun  by  the  President,  to  both  of  which  gentlemen 
my  thanks  and  acknowledgment  are  due.  There  is  one  Papilio 
{P.  Erythomtu),  the  largest  of  the  family,  and  measuring  three 
and  three-quarter  inches  in  span.  It  inhabits  the  open  glades 
in  the  Barossa  Ranges.  The  Pierida  are  represented  by 
Pierit  Aganippe,  Don.,  and  P.  Tevtonia,  Fabr.,  flying  in  the 
neighbourhood  of  Lyndoch,  Nuriootpa,  Monarto,  and  Ardros- 
san.  Teriat  tmtiax,  Don.,  sometimes  is  numerous  near 
Lyndoch,  and  occurs  at  Ardrosaan.  Of  Nymphalida,  the  genera 
JyrmuU,  with  two  species,  viz.,  P.  eardm,Lma.,  and  P.  itea, 
Pabr.,  and  Junonua  occur ;  the  latter  only  represented  by  J. 
txtleda,  Linn.  The  first  and  last  are  very  common,  and  fly 
nearly  all  the  year ;  P.  ilea  is  rare.     The  Satyrida  likewise 
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furnish  two  genera,  bat  with  only  one  species  each,  Tis.,  laiia 
Ktmgii,  Gner.,  which  is  common  almost  everywhere ;  and 
Hetetxmywpia  Metope,  one  of  the  largest  and  finest  of  one 
butterflies,  but  rather  rare.  It  has  been  captured  at  Lyndoch, 
and  seen  at  Ardrossan.  The  occurrence  of  Danait  Okrytippn* 
an  Isles  and 


is  very  curious,  it  being  at  home  also  in  the  Grecian  I 
on  the  Mediterranean  shores,  according  to  Dr.  Berge.  my 
specimen  was  caught  in  Nuriootpa.  Of  Lycamidr,  several 
genera  are  represented,  Tit.,  Lyc*na  ditcifer,  Fabr.  ;  Oupido 
bretica,  McLe&y,  C.  agrieola,  and  six  others;  the  largest  of 
which  measures  one  and  a  half  inches,  and  the  smallest  only 
three-quarters  of  an  inch  in  span.  The  largest  of  the  family 
is  Ogyrii  otanet,  Fold. ,  occuring  in  the  sandhills  near  Nuriootpa, 
which  is  the  only  locality  I  have  noticed  it.  The  female  has  a 
short,  broad  cross  band  of  light  yellow  upon  the  anterior  wings, 
of  which  the  male  is  deficient.  The  HeiperuUe  furnish  one 
genus,  vis.,  Hetperiiia,  with  two  species,  both  probably  new, 
and  rare  at  the  best  of  times.  Of  the  Uranid*  we  have  four 
species  of  one  genus,  viz.,  Synemo*  lata,  MacLeay,  S.  tcaria, 
Feld.,  and  two  others,  probably  unnamed.  The  genus  is  the 
only  one,  it  appears,  peculiar  to  Australia,  and  is  not  referred 
to  in  G.  Master's  "  Catalogue  of  Diur.  Lepid.,  1873 ;"  but  it  is 
placed  here  among  the  butterflies,  because  the  antennas  termi- 
nate with  a  true  club,  and  they  often  carry  their  wings  upright 
like  all  true  day-flyers,  while  the  other  genera  included  in  the 
group  do  not  do  so. 

The  Cbkfusculabta,  or  dawn  moths,  are  still  more  con- 
spicuous by  paucity  of  representatives  than  the  foregoing,  and 
mostly  very  rare.  Of  Sphinx  there  are  only  two  species  known 
to  me,  both  of  medium  site,  vis.,  two  and  a  quarter  inches  in 
span ;  one  Macroglotm  bred  from  a  chrysalis  found  at  Nuriootpa, 
a  species  resembling  Thyria;  one  Zygoma  from  Monarto,  and 
five  of  Setia,  or  near  allies ;  thus  only  showing  ten  species  in 
five  or  six  genera. 

The  Noctuai)^,  or  moths  proper,  furnish  tbe  great  bulk  of 
species,  there  being  no  less  than  125  Sbcturtue,  78  Qeometr»r 
39  Ibrtricidte,  106  Tineida,  six  Pyralid*,  and  five  Aliteitm,  and 
their  allies.  The  work  of  reference  chiefly  followed  is  almost 
exclusively  Berge's  "  Schmetterlings  Bucti,"  but  the  four  last 
tribes  are  not  treated,  and  therefore  only  mentioned  collec- 
tively in  the  sequel.  Of  the  24  families  of  nocturnal 
Lepidopters  therein  described  several  seem  to  be  entirely 
absent,  notably  the  Syntomida,  Hetrrogynida,  Ac,,  and  others 
are  only  sparingly  represented. 

Of  Lithobia  three  species  occur.  The  Asctiids  are  repre- 
sented by  the  genera   Oeiopeia,  Emydin,    Huprepia,  and   SpU- 


46 

The  Lipabidjb  furnish  three  genera  and  eight  species,  Tic., 
Leu&ma,  three;  Ocneria,  one  (obtained  from  chrysalides  at 
Ardroeaan)  ;  Portheria,  four. 

The  Cossms  supply  the  largest  moths  in  the  Province,  one 
species  of  Cbttu*,  Ifabr.,  exceeds  seven  inches  in  span,  and  two 
or  three  others  approach  it  in  size.  The  larva?  of  these  inhabit 
the  trunks  and  main  branches  of  divers  Eucalypts,  drilling 
circular  holes  about  three-quarters  of  an  inch  in  diameter 
through  the  sound  timber.    Eight  species  are  in  the  collection. 

Of  the  allied  Zeuzera,  Latr.,  one  specimen  was  taken  at 
Ardroasan. 

The  family  of  the  Cocliopod^b,  of  which  the  caterpillar 
forms  hard,  egg-shaped  cases  for  the  chrysalis,  the  latter  de- 
veloping its  limns  in  distinct  and  separated  casings,  the  genus 
Limatoaes,  Latr.,  exhibits  one,  and  Promecoderi*  three  species. 
The  HepialldjB  furnish  four  species  in  one  genus.  Psychidjb 
are  numerous;  the  genus  Psyche,  Schr.,  containing  five,  and 
Oreopwehe,  Sp.,  seven  species.  The  caterpillars  of  this  family 
form  tor  themselves  a  dwelling,  consisting  of  a  silky  bag  over- 
laid with  little  sticks,  Ac.,  in  which  also  the  chyrsalis  state  is 
passed.  Woods  mentions  the  largest  of  these  bag-bearers 
under  the  generic  name  Oiketicus,  I  believe.  The  Satubhtdjb 
seem  scarce,  only  three  species  having  been  found,  representing 
as  many  genera,  viz.,  JSndromis,  Ochs. ;  Saturnia,  Schr. ;  and 
Attacus.  The  latter  exceeds  three  inches  in  span.  Its  cater- 
pillar is  of  a  green  colour,  and  feeds  on  the  leaves  of  Eucalyptus 
vwninaliSy  forming  an  oval  cocoon  of  dark-grey  silk  one  inch  in 
length. 

Gd$tropacha  is  represented  by  seven  species,  two  of  which 
form  the  bright  green  silky  cocoons  found  suspended  among 
the  leafy  tops  of  Eucalypts.  Eriogaster,  Germ.,  contains  three. 
Of  the  Notodohtida  four  species  occur,  seemingly  of  the  genus 
Cneiocampa,  Steph.,  the  caterpillars  of  which  live  and  feed  in 
great  societies,  marching  out  in  procession.  They  pass  the 
chrysalis  state  either  under  loose  bark  or  in  large  nest-like 
structures  among  the  smaller  branches — (a  social  spider  mimics 
them) — of  the  trees  on  which  they  feed.  Great  damage  is 
sometimes  done  by  them. 

Ctmatophora,  Tr.,  furnishes  four  species,  and  forms  the  con- 
necting link  between  the  foregoing  and  the  Noctuadm  proper. 
The  latter  are  rich  in  species,  but  often  scarcely  separable. 
Among  them  the  following  appear,  viz.  —  Panthea,  Hubn, 
(BcmHx,  Latr.),  with  four ;  JSryophUa,  with  one  species ; 
Leucania  contains  seven,  mostly  numerous ;  Tryphaena,  Hubn, 
three  (all  rare)  ;   Agroti*,  Ochs.,  fifteen ;  JEpitema,  Ochs.,  ten 

r»ies ;  all  of  the  last  genus  are  very  active  moths,  flying  in 
glaring  daylight  of  spring  and  summer. 


Mamettra,  Tr.,  adds  five,  and  Wiizogramma,  Led.,  two  species ; 
the  chrysalis  of  the  latter  is  enclosed  in  a  cocoon  case  formed 
of  grains  of  soil  glued  together.  Xylina,  Tr.,  ia  represented 
by  two,  and  the  allied  form  of  Cafocampa,  Steph.,  by  one 
species;  all  rare.  The  PlutOd*  furnish  two  species  to  the 
collection,  but  a  third  is  known  to  exist.  The  caterpillars  of 
one  sometimes  attack  the  potato-plant  seriously,  feeding  at 
night  only,  and  burying  themselves  in  the  loose  soil  during  the 
day.  Catoaaia,  Schr.,  one  of  our  finest  moths,  and  numerous  in 
individuals  at  times,  seems  to  occur  only  in  one  species,  while 
Halias,  Tr.,  and  Cklceophora,  Steph.,  both  green  coloured  moths, 
and  resembling  Geometra,  present  two  each.  There  are  three 
species  of  AjmrUta,  Walk.,  and  one  of  another  allied  gesn* 
They  are  fine  black  and  white  coloured  moths,  flying  high  and 
swift  during  the  afternoons  of  the  summer  months. 

The  Geometer  offer  great  variety  in  their  numerous  forms, 
but  with  the  exception  of  Nemoria,  with  one  rare  species 
coloured  green,  and  one  species  of  Himeria,  habited  in  pin* 
and  yellow,  are  of  the  prevalent  sombre  hue  as  the  rest 
Zerene,  Ampkydaxit,  and  CrocallU,  contain  each  one  species ; 
Aspilates,  nine  ;  Gnophos  and  FitUmia,  each  nineteen ;  AciatMO, 
eighteen  ;  and  Nutneria,  six  species. 

The  ToMHicm^  are  represented  by  about  39  species,  but  are 
far  outnumbered  by  the  Tineldj;,  of  which  LitkocolUtit  »l°ne' 
with,  perhaps,  some  near  allies,  musters  34,  all  very  small,  and 
many  distinguished  by  black  and  orange  colour.  Two  species 
of  Tinea  are  known  to  cause  and  inhabit  as  larv»  some  curious 
galls  in  eucalyptus  bushes,  within  each  of  which  several  or 
them  dwell  at  the  same  time.  One  or  two  species  are  distin- 
guished by  a  small  number  of  hemispherical  protuberances 
upon  their  upper  wings,  near  their  insertion,  arranged  m  » 
half-circle  when  at  rest,  and  glittering  like  veritable  jewels. 
Besides  Lithocolletu  there  are  three  or  four  other  genera  con- 
taining 72  species,  giving  a  total  of  106  Tineida.  Of  PnuM0-* 
there  are  six,  and  of  Alucita  and  kindred  genera  there  are  fi" 
indigenous  Bpecies.  Many  more  of  these  tiny  Zepido»lert ^ 
known  to  exist,  but  have  been  neglected  in  the  collection, 
their  small  size  and  extreme  delicacy  offering  considerable 
difficulty  in  respect  of  preservation.  Yet,  small  aa  they  *W 
they  are  capable  of  inflicting  serious  loss  at  times.  jJM 
example  will  suffice.  Annually  a  large  quantity  of  P0*"*! 
are  destroyed  by  premature  putridity,  caused  by  »_ no st 
larvs  of  some  small  Tinea  forming  tortuous  canals  within  we 
tubers, 


Obdxb  HrraropTOU. 

Of  Hthekoptbba,  or  yoke-winged  insects,  the  province  of 
South  Australia  possesses  a  fair  share  (and,  indeed,  of  at  leut 
one  family — i.e.,  ants — rather  more  than  fair),  as  far  as  numbers 
are  concerned.  According  to  Dr.  Leunie  15,000  species  were 
known  in  1868,  being  at  the  ratio  of  three  Hymenopters  to  four 
Lepidoptere,  compared  with  the  foregoing  order ;  but  as  the 
collection  only  contains  240  species,  giving  a  ratio  of  three 
Hymenopters  to  five  Lepidopters,  it  proves  that  this  order  had 
not  had  the  same  attention  paid  as  the  preceding.  This  is 
indeed  the  case,  the  fact  having  to  be  admitted  that  the  ants, 
Cynipside,  and  indeed  all  the  email  wasps,  were  greatly  but 
unavoidably  neglected  for  want  of  leisure  and  facilities.  The 
remarks  made  when  treating  of  the  Coleoptera,  in  respect  of 
the  names  mentioned  apply  to  this  order  likewise. 

Of  the  Tehtheidid.*,  or  saw  wasps,  the  genera  Oimbex  and 
another  are  represented  by  eleven  species,  the  largest  of  which, 
golden  green  with  yellow  markings,  is  about  an  inch  in  length, 
the  smallest  about  a  quarter  of  an  inch.  They  chiefly  infect 
eucalypti.  The  CnriPBmx,  or  gall  wasps,  are  very  numerous, 
to  judge  by  the  number  and  variety  of  galls  met  with  upon 
many  plants,  sometimes  of  exceedingly  fantastic  shapes ;  only 
fonr  species,  the  largest  seen,  were  collected.  Of  the  Ichnixt- 
mosics,  some  seasons  exhibit  quite  a  crowd  ;  they  deposit  their 
eggs  in  other  living  insects  while  in  the  larval  state,  and  offer 
one  of  the  most  effectual  checks  to  undue  increase  of  any  one 
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species  in  the  e  _  u 

B&yua,  represented  by  six  aperies,  are  Very  common,  other* 
scarce.  Or  EpkialUt,  with  two  or  three  near  relations,  there 
are  seventeen  species ;  some  of  these  are  provided  with  very  short 
ovipositors,  others  with  very  long  ones  ;  thna  the  largest  of  the 
genus  is  scarcely  half  an  inch  in  length,  but  its  ovipositor 
exceeds  an  inch  and  a  half.  This  one  is  very  rare.  Of  Pimpht 
only  one  species  is  known,  nearly  the  same  site  as  the  preceding. 
The  Ophiosid-S,  or  sickle  wasps,  are  numerous  in  most  species, 
of  which  there  are  21,  principally  appertaining  to  Anomala. 
The  largest  exceeds  one  inch ;  the  smallest  is  under  half  an 
inch. 

The  PriBOHALn>£  furnish  four,  and  the  Chktbidjb,  with  some 
allied  genera,  nine  species,  one  of  which  is  endowed  with  strong 
legs  for  leaping. 

The  ants  are  present  in  immense  numbers,  mostly  of  small 
size,  every  inch  of  the  ground  in  "  the  bush,"  except  where 
wet,  being  haunted  by  them  during  the  chief  part  of  the  year. 
Some  species  defy  the  fiercest  heat  of  the  summer ;  others 
never  appear  in  daylight.  Only  a  small  proportion  has  been 
collected  yet  of  Formica,  distinguished  among  other  peculiarities 
by  comparatively  weak  mandibles  and  small  sting,  the  latter 
frequently  quite  absent.  Sixteen  species  of  the  larger  kinds 
bate  been  collected,  and  of  Myrmica,  with  powerful  mandibles, 
terrible  sting,  and  ferocious  temper,  as  many  as  thirteen.  The 
largest  of  the  winged  females  of  Jfonaica  is  about  three 
quarters  of  an  inch  long,  but  the  neuters  are  always  much 
smaller.  They  inhabit  burrows  in  the  ground  with  a  solitary 
shaft;  hide  during  daylight,  and  hunt  about  by  night.  The 
smallest  species  is  less  than  one-sixteenth  of  an  inch,  of  a  pale 
ochreous  colour,  and  never  appears  voluntarily  above  the  ground 
in  daylight.  It  is  often  found  in  faun-houses  with  natural 
floors,  to  the  intense  annoyance  of  housewives,  the  Jiliputiati 
armies  invading  sugar,  jellies,  Ac,  and  tenaciously  refuse  to 
quit  these  substances  alive.  Among  the  Mymticiaa  are  some 
of  the  most  formidable  of  their  kind,  nearly  one  inch  in  length, 
boldly  attacking  any  casual  invader  of  the  precincts  of  their 
nestB,  singly  and  in  force,  and  inflicting  a  most  painful  wound 
with  their  long  stings,  scarcely  less  in  effect  as  that  of  a 
scorpion.    The  popular  name  "  bulldog  ants  "  is  a  very  appro- 

?riate  designation.  Of  these  there  are  three  distinct  species, 
he  allied  "  jumping  ants  "  have  much  shorter  legs,  are,  with 
the  exception  of  one  species,  much  smaller,  and  can  leap  several 
inches.  They  live  in  burrows  drilled  by  them  in  dead  branches, 
and  are  black  ;  but  others,  of  a  clear  brown  colour  with  a  yellow 

Jit  on  each  side  of  the  abdomen,  live  exclusively  in  galleries 
still  living  wood.    Another  small  species  with  golden  green 


head  and  thorax  dwells  under  stoaes  and  dead  timber.    It 
lenta  the  "Are  ant"  of  South  America,  and,  like  the 


represenl 

others,    inflicts   Tory   painful   stings.     The   Mutillidj    are 
nameroui.     The  wingless  females  of  the  genus  Mntilla,  repre- 


sented by  fifteen  species,  resemble  the  Formieidat  greatly. 
Another  genus,  a  description  of  which  I  hare  not  met  with,  and 
therefore  shall  designate  provisionally  under  the  name  Myr- 
wtiluidas,  closely  mimics  the  Myrmteidej  in  form  of  body,  wings, 
and  activity  of  movement*,  but  differs  in  baring  a  much  smaller 
head,  and  the  antenna  thread-like  and  unbroken.  They  fly 
•bout  the  lights  at  night,  and  can  sting  well.  Eleven  species 
have  been  collected.  The  genus  Tkyrinu*,  peculiar  to  Australia, 
is  represented  by  29  species,  which  are  very  interesting.  In 
Dr.  Duncan's  "  Transformations  of  Insects,"  3rd  Ed.,  p.  217,  it  is 
said: — "Terreaux  states  .  .  .  The  male  flies  about,  and 
"  carries  the  female  with  him,  paying  her  the  greatest  atten- 
"  tion,  xaA  placing  her  in  flower*,  so  that  she  can  obtain  her 
"  nourishment.  Frequently  other  males,  which  have  not  the 
"happiness  of  possessing  a  wingless  companion,  come  near  and 
"appear  enchanted  with  her  company.      Of   course   they  all 


"  Become  jealout,  and  thould  her  protector  be  unable  to  conquer  the 
"  other*,  in  order  to  ditappoint  them  he  eat*  her  up."*  This  being 
so  exquisite  a  piece  of  insect  romancing  a  la  Buffon,  it  is 
hardly  necessaryto  state  that  I  have  never  observed  anything 
of  the  kind.  What  has  been  observed  is  simply  this:  The 
wingless  female  is  so  different  in  appearance  from  the 
male  that  hardly  any  amount  of  experience  would  enable  a 
naturalist,  seeing  her  for  the  first  time,  to  recognise  her  as 
such,  being  nearly  half  the  dimensions  of  the  male,  and  gifted 
with  only  very  short  legs.  As  soon  as  hatched  she  climbs  to 
the  top  of  a  high  stalk  of  grass,  Ac.,  turns  her  head  downwards 
and  her  abdomen  away  from  her  support  in  a  sharp  angle  (say 
40  to  SO  degrees),  thus  awaiting  the  pleasure  of  some  male. 
The  latter  flitting  close  by,  whisks  her  up  without  any  stopping, 
and  carries  her  about  while  following  his  usual  avocations.  The 
female  clings  to  his  waist  or  legs  until  copulation  is  completed, 
when  she  drops  off  and  seeks  among  the  grasses,  &c.,  where  to 
deposit  her  eggs. 

The  Sphegidjb  were  much  more  numerous,  it  appears  to  me, 
than  of  late.  Then  some  stray  or  bold  individuals  often 
invaded  the  interior  of  cottages  for  the  purpose  of  building 
their  nests  of  mud  on  some  rafter  or  in  the  corner  of  a  window ; 
now  the  appearance  of  one  is  almost  an  event  of  note,  except 
near  permanent  watercourses.  There  are  four  species  of 
Scolia,  three  being  large  insects ;  and  one  of  Ammophilo,  which 
digs  holes  into  the  soil  with  great  assiduity,  stocking  each  with 

*  lbs  italics  an  mine.— O.T. 


a  caterpillar  heavier  than  itself.  Pelop&tu  musters  four 
species.  The  smallest  lives  apparently  parasitica]];-  in  the 
chrysalis  case  of  a  Promecoderia,  instead  of  building  a  neat 
Pompilut,  with  one  or  two  allied  genera,  contains  nineteen 
species,  and  includes  the  giants  of  the  order.  Of  the  Chabrioitcd  j 
five  or  six  genera  occur.  Grabro  and  Gereeri*  contain  each 
three  species  ;  Philanthut,  nine  ;  Odynerut,  four  ;  Euntentt,  with 
an  ally,  seven  ;  and  another  genus,  resembling  Odynerut,  five. 
The  last  differs  from  its  next  in  kin,  by  having  the  third 
abdominal  segment  so  large  that  the  whole  of  the  remainder  of 
the  abdomen  can  be  withdrawn  within  it,  telescope-fashion. 
Almost  all  of  these  exhibit  one  or  other  interesting  trait  of 
character.  To  mention  one  will  suffice  for  the  present.  So- 
called  "bunged  eyes"  are  of  common  occurrence  during  the 
summer  months,  but  their  cause  seems  still  undetected.  Nov 
it  is  well  known  that  at  that  season  certain  Muscida  infest  the 
eyes  of  man  and  animals  very  annoyingly.  A  small  Odynent 
resembling  these  somewhat  in  coloration,  hunts  them  and 
frequently  takes  them  boldly  from  the  human  person,  dashing 
boldly  among  them  upon  the  hand,  in  the  face,  or  even  the  eye, 
wherever  they  happen  to  be  assembled,  attacks  one  with  hu 
sting,  grips  it  with  the  last  pair  of  legs  and  flies  off  with  it  m 
less  time  than  it  takes  to  tell.  People  feeling  this  uncere- 
monious onslaught,  naturally  or  habitually  put  up  their  hand 
to  catch  or  kill  the  intruder.  If  they  happen  to  succeed  in 
arresting  it,  it  is  at  their  cost,  for  feeliug  itself  held,  the 
Odynerus  inflicts  a  sting  in  return  and  flies  off,  for  its  grett 
hardness  saves  it  from  harm.  The  pain  at  first  ie  scarcely  per- 
ceptible, but  grows — creep*,  would  be  a  better  expression— 
rapidly  more  intense,  causing  a  swelling  of  the  affected  part, 
in  which  it  resembles  the  sting  of  certain  Myrmicides.  So  *w 
personal  experience  goes,  but  having  been  curiously  free  fro" 
induced  swelling  of  the  kind  (even  the  sting  of  a  bee  near  the 
eye  left  but  a  very  slight  trace  after  the  abatement  of  the  fifrt 
pain),  I  have  never  suffered  by  this  malady,  and  cannot  testify 
to  the  effect  upon  others  not  so  circumstanced,  yet  h&ve 
frequently  seen  the  Odynerut  at  work  near  the  very  eyes  or 
jeople  subject  to  the  complaint.  Another  point  is,  that  the 
ittle  insect  is  especially  busy  in  the  early  morning  of  very  hot 
days.  Without  wishing  it  understood  as  attributing  to  it « 
ioto  this  malady,  yet  I  suspect  it  strongly  as  one  of  the  cans* 
Further,  I  found  that  the  application  of  ammonia  in  the  earlier 
stages  removed  the  pain  in  a  few  minutes  in  several  cases, 
which  would  prove  to  some  extent  that  it  was  due  to**" 
animal  virus,  if  I  mistake  not. 

The  VKSpm*  number  about  eight  species  in  one  or  W 
genera,  some  being  pretty  large  insects,  but  none  as  fierce  *■ 


litl 


the  European  species.     Of  the  Folibtis^,  or  paper  wasps,  there 
ig  one  species,  which  builds  its  neat  under  overhanging  rock- 
on  the  Kiver  Murray  cliffs,  where  they  are  pretty  numerou 
The  Apld.s  or  bees  are  not  numerous.   There  ia  one  large  or 
resembling  Xylocapa  of  steel  blue  or  golden-green  hue,  form 
cells  in  small  hollow  branches  of  trees,  not  in  the  collect1 
three    species    resembling    Ottnia    (one    having    a    prob 

3 nailing,  if  not  exceeding  its  whole  body  in  length),  and  r 
in  to  MegaehvU;  total  fifteen.     Small  swarms  of  the  ' 
varying  in  number  of  individuals  from  a  score  or  two  to 
hundred,  have  been  frequently  observed  on  the  etandir 
crops  towards  evening,  many  laden  with  pollen.    This  i 
the  account  of   our    Hymenoptera.      Fifteen    hdc 
obtained  at  Ardrossan,  Yorke's  Peninsula,  the  reman 
localities  indicated  before. 

Okdeh  Obthopteiu. 
The  Oethopteea  of  South  Australia  are  not  •' 
in  number  of  species,  size,  or  interest ;  the  coll' 
134  species.     Most  of  these  insects  are  veget 
specieB  of  the  Oryllida  committed  considers!)' 
and  gardens  a  few  years  ago.     The  Lapidi 
muster  twelve  species  in  the  sole  genus  To 
their  large  transparent  posterior   wings 
coriaceous  anterior  ones,  resembling  the  $ 
Coleoptera;  among  our  indigenous  spec1 
hare  a  small  coriaceous  patch  upon  the  f 
fectly  colourless,  exactly  fitting  on  tb 
the   latter,  thus  affording  additional 
delicate  membrane.     The  Blattid.e,  o" 
rich  in  species,  exhibiting  twenty-three 
but  this  introduced  pest  is  fortunate] 
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larger  porta  and  towns.  Among  the  native  lilatUt  is  one  an 
inch  and  a  half  in  length,  but  rarely  found  in  the  perfect 
winged  state.  Besides  this  there  are  several  others,  never 
attaining  to  the  winged  state.  Several  species  hunt  their  prey 
by  daylight,  living  upon  bushes,  and  are  exceedingly  swift  in 
their  motions  ;  all  others  prefer  darkness.  The  Achktijks,  or 
crickets,  furnish  nineteen  species.  The  largest  in  the  collec- 
tion is  about  one  inch,  the  smallest  less  than  one-quarter  of  an 
inch  in  length.  Most  of  them  lire  in  fissures  of  the  ground, 
under  stones,  Ac.,  but  several  species,  distinguished  by  much 
reduced  posterior  wings  (sometimes  altogether  wanting),  live 
upon  trees  and  shrubs,  enlivening  the  surroundings  with  their 
exceedingly  penetrating  chirp.  Of  tree  crickets,  gifted  with 
excessively  long  and  thin  antenna?  and  large  wings,  some  very 
large  ones  are  found,  viz.,  above  two  inches  in  span,  and  the 
antenna)  three  to  four  inches  long.  They  inhabit  small  hollows, 
lined  with  a  kind  of  coarse  silk,  and  appear  to  be  carnivorous. 
Of  Gryllotalpa,  or  mole  crickets,  only  two  closely  allied  species 
occur  in  watercourses  and  in  moist  situations. 

The  LocvsTin.x  are  represented  by  at  least  six  genera. 
Locutta  contains  sixteens  species,  most  of  -which  are  rare,  or 
even  very  rare.  The  body  of  the  largest  measures  one  and  a 
half  inches  in  length,  the  wings  nearly  four  inches  in  span. 
Another,  smaller  in  body,  attains  five  and  a  quarter  inches  in 
span,  and  inhabits  the  Murray  Flats,  near  Blanche  town.  One 
species  feeds  upon  the  native  pine  (Frenela),  and  is  dis- 
tinguished by  its  yellowish-green  anterior  wings  being  marked 
with  numerous  black  dots  ;  another  with  white  spotted  wings 
frequents  Melaleuca  acuminata,  near  Ardrossan  ;  another,  with 
pink-coloured  wings,  aud  a  flat  shield-like  appendage  to  the 
thorax,  feeds  on  mallee,  near  Mbnarto.  But  the  strangest  of 
all  is  a  species  living  upon  some  Leptospermum  shrubs.  Its 
first  pair  of  wings  is  narrow  and  of  a  greyish  colour  ;  but  the 
second  is  large,  and  beautifully  marked  with  concentric  dark 
bands.  These  are  rolled  closely  together,  and  form  then  an 
angle  with  the  cylindrical  abdomen.  When  resting  head 
downwards  (its  usual  position),  it  so  closely  resembles  in  form 
and  colouration  a  twig  of  the  shrub,  that  it  is  almost  impossible 
to  discern  it,  especially  as  its  long  thin  legs  and  antennas  are 
laid  close  along  the  branch  and  perfect  immutability  is  sus- 
tained by  the  insect.  Deetieut  has  been  found  in  one  species 
only  near  CalHngton.  Its  posterior  wings  are  of  a  beautiful 
pink  hue,  while  all  else  is  green  and  white.  Of  Tetrix  four 
species  are  known,  fairly  large  insects,  some  with  very  large 
helmet-like  expansions  of  the  head.  Of  (Edipoda  eleven  species 
are  noted,  some  of  large  size,  feeding  upon  woody  plants  only. 
Acridium  is  represented  by  ten  species,  fire  of  which  are  from 


the  neighbourhood  of  Ardroisan ;  the  Utter  are  small,  but 
distinguished  by  beautiful  red,  pink,  and  black  coloured  pos- 
terior wings.  Chylltu  is  prominent  as  the  most  prolific  genus, 
containing  twenty  species,  one  of  which  (perhaps  two)  rendered 
itself  notorious  by  its  extensive  devastations  in  1871-2.  Be- 
nding at  Monarto  at  the  time,  I  observed  an  army  of  these 
Insects  several  acres  in  extent.  Counting  repeatedly  the 
number  included  in  a  square  foot,  it  was  found  that  twelve  to 
thirteen  in  front  by  eight  or  nine  deep  represented  a  fair 
average.  At  this  rate  the  number  occupying  an  acre  exceeded 
four  and  a  half  millions !  At  the  same  time  scores  of  such 
armies  were  met  with  in  the  more  open  parts  of  the  colony, 
but  very  few  in  the  mallee  scrub.  A  wingless  species  of  this 
genus  is  of  very  grotesque  appearance,  and  the  female  about 
six  times  the  hulk  of  the  male.  Another,  but  small  species, 
has  wings,  by  way  of  contrast,  extending  about  twice  the  length 
of  body  when  at  rest. 

The  MiSTU>s  are  represented  by  thirteen  species  in  three  or 
four  genera.  The  genus  Mantit  contains  five  species,  the 
largest  of  which  is  green  and  is  nearly  two  and  a-half  inches  in 
span ;  the  smallest  is  grey  and  scarcely  exceeds  one  inch. 
I'Aiflliujn  furnishes  two,  both  from  Torke's  Peninsula;  the 
largest  measures  two  inches  in  length,  two  and  five-eighth  inches 
in  span,  with  very  small  posterior  wings,  and  is  of  green  colour  ; 
the  other  is  considerably  smaller  and  of  a  brown  hue,  the 
anterior  wings  marked  with  a  dark  spot  near  the  middle. 
Otfphocrania  musters  five  species  ;  the  largest  female  is  nearly 
four  inches  long  and  the  span  of  the  wings  of  the  male  exceeds 
this.  The  wings  of  the  females  are  in  some  cases  scarcely  one 
third  of  the  length  of  abdomen,  and  never  exceeding  one-half ; 
those  of  the  males,  on  the  contrary,  are  very  large  and  fitted 
for  sustained  flight.  Their  very  long  legs,  upon  which  the 
extended  narrow  body  gently  sways  to  and  fro,  give  a  spider- 
like  appearance,  while  their  moveable  head,  with  its  large 
projecting  eyes,  and  the  devote  attitude  of  the  first  pair  of  legs, 
resembling  hands  clasped  in  prayer,  add  something  very  human, 
not  belied  by  their  habits.  They  are  the  most  perfect  hunters 
and  robbers,  and  know  well  how  to  bide  or  to  surprise. 

A  very  minute  species  of  Htbhomamtib  lives  in  the  North 
Para,  but  resembles  the  Phavmida  somewhat  in  the  form  of  its 
forelegs.     It  is  only  three-eighths  of  an  inch  in  length,  and  very 

Among  the  Fkahmim,  of  which  three  species  have  been 
collected,  the  largest  of  all  South  Australian  insects  occur. 
This  species  is  five  and  one-eighth  inches  long ;  span  of  wings, 
■even  and  a  quarter  inches  ;  length  of  first  pair  of  legs,  three  and 
one-eighth  inches.    The  whole  of  the  body,  the  short  anterior 
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(length  one  and  five-eighth  inches)  and  a  narrow  parchment- like 
strip  of  the  posterior  wings  Are  green,  except  where  the  latter 
are  covered  by  the  former,  where  a  fine  pink  line  marks  the 
upper  surface  of  the  one  and  the  lower  of  the  other.  The 
covered  portions  of  the  large  anterior  wings  are  transparent 
and  colourless. 

Some  20  years  ago  this  species  was  rather  numerous  near 
Lyndoch,  but  for  many  years  few  hare  been  noticed.  Two 
other  smaller  species  were  obtained  at  ArdroBBan.  The  larger 
one  is  of  the  same  form  of  body  as  the  preceding  and  also 
coloured  green,  but  the  covered  portions  of  the  wings  are 
bright  yellow,  and  the  nervures  of  the  remaining  parts  of  the 
posterior  wings  are  of  a  rich  rose  colour  crossed  by  numerous 
narrow,  concentric  bands  of  the  same  tint.  The  smaller  Pktuma 
has  a  thin  elongated  body  (like  a  straw)  three  and  fire-eighth 
inches  in  length  and  of  a  reddish  brown  colour.  The  transparent 
posterior  wings  are  tinted  along  the  radiating  nervures  with 
many  black  spots,  at  almost  regular  intervals,  leaving  tran- 
sparent concentric  bands  between  them.  Only  one  specimen 
of  either  was  obtained. 


Order  Hemipteba. 
The  Hemipteba,  forming  two  groups, 


.,  Hetkeopteka  and 


Homopteba,  are  quite  as  well  represented  in  South  Australia 
as  any  of  the  other  orders,  the  Heteroptera,  or  bugs,  being 
represented  by  164  and  the  Homoptera  or  Cicadea  by  108  species. 
The  first  family  of  the  former,  the  Fevtatohiiu,  comprise  the 
genera  Scvteliaria  with  three,  and  Tetyra  with  four  species, 
which  have  their  scutellum  so  enlarged  that  it  covers  the  whole 
of  the  abdomen,  and  acts  as  a  cover  for  their  wings.  These,  as 
most  other  hugs,  are  plant-feeders,  and  some  species  are  very 
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numerous  upon  certain  native  shrubs.  Some  slitter  in  most 
brilliant  colours.  The  genus  Cimex  furnishes  the  giant  of  the 
family,  nearly  one  inch  in  length,  feeding  on  Eucalyj>tu$  dumota, 
twelve  species.  Pentaioma  is  most  numerous,  52  having  been  col- 
lected. One  or  two  species  are  notorious  as  infesting  the  vine, 
imparting  their  objectionable  odour  to  the  grapes.  This  odour  is 
nearly  the  same  for  all  the  members  of  the  group,  excepting 
the  Mydrometrida.  Another  very  minute  species  occasionally 
attacks  the  wheat  crops  to  some  extent,  and  has  been  figured, 
and  described  by  Dr.  C.  Muecke,  M.A.,  some  years  ago. 
Trichiu*,  represented  by  eight  or  nine  species,  has  the  thorax 
armed  with  spines ;  a  very  small  one  is  furnished  with  a 
globular  excrescence  upon  the  prothorax. 

The  Redfviadje  comprise  37  species,  mostly  of  very  small 
size,  and  are  carnivorous,  hunting  other  insects.  An  allied 
genus,  a  description  of  which  I  have  not  met  with,  is  remark- 
able on  account  of  the  singular  form  of  its  legs  and  antennae. 
Both  are  thickly  set  with  fine  long  hairs,  forming  in  one  or  two 
species  large  brushes  on  the  last  pair  of  legs,  which  much  exceed 
tne  others  in  length.  They  live  under  loose  bark  and  in 
hollows  and  cracks  of  trees  about  Lyndoch,  Nuriootpa,  Ac. ; 
appear  to  be  carnivorous,  and  are  not  very  numerous.  The 
Lygbxdje,  or  stinging  bugs,  are  present  in  several  genera,  with 
sixteen  species.  They  can  and  will  inflict  a  most  painful  wound, 
when  incautiously  handled,  by  inserting  their  proboscis.  The 
largest  is  about  three-quarters  of  an  inch  in  length,  but  (as 
most  of  this  family)  it  is  very  rare.  They  hide  by  day  under 
stones,  leaves,  &c„  and  fly  by  night.  One  species  is  adorned 
and  armed  with  spikes,  and  lias  a  very  attenuated  form  of  body 
and  limbs.  All  seem  to  be  carnivorous.  The  Pyrrhocorida, 
eight  species,  are  pretty  large  insects,  vegetable  feeders,  and 
sometimes  very  numerous  upon  certain  eucalypts  and  acacias. 
In  them  the  distinctive  odour  is  most  prominent,  being 
developed  to  such  extent  that  the  birds  refuse  them  as  food, 
and  even  the  ants  appear  to  avoid  their  approach.  Of  Qeocoris, 
or  underground  bugs,  eight  species  have  been  observed.  They 
live  in  loose  soils,  and  are  not  numerous.  Of  Hydbometbida;, 
or  water  bugs,  four  genera,  with  ten  species,  have  been  noticed. 
There  is  one  large  Nepa,  or  water  scorpion,  which  frequents 
stagnant  water,  and  is  about  one  inch  long;  and  one  still 
larger,  Banetra.  Both  have  long  tail  bristles,  and  sting  with 
their  proboscis. 

Of  Notonecta  four  species  have  been  captured.  They  are 
found  in  the  calm  reaches  of  rivulets,  and  fly  about  at  night. 
Hydrometra  (Qerrisf)  and  another  genus  (Halobates?),  with  two 
species  each,  complete  the  list  of  the  Heteroptera. 

The  Homopteba,  or  Cicades,  are  scarcely  less  numerous  than 
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the  preceding  group ;  but  several  families,  notably  Aphtoz  and 
Coccmx,  have  been  unavoidably  neglected  as  far  as  collecting  ia 
concerned. 

The  Cicad-s  furnish  eleven  species,  of  which  the  largest 
known  to  me  measures  several  inches  in  span,  is  prettily 
coloured  in  yellow  and  brown,  and  feeds  upon  Catuarina  and 
Acacia  pygnwUko.  The  next  in  size  is  nearly  black,  feeds  upon 
£tteolmtut  rottrata  and  S.  viminalit,  and  is  common  about 
Adelaide.  A  third  very  large  species  habited  in  green  tints 
lives  about  Mount  Qambierupon  Acacia  obliaiia.  A  much  smaller 
species  is  peculiar  to  the  mallee,  another  with  spotted  wing  to 
banksias,  and  a  number  of  smaller  ones  to  various  grasses. 
They  are  the  principal  musicians  of  the  Australian  forests,  but 
their  strains  are  more  loud  than  pleasant.  The  Fulgoritte 
muster  seven  genera,  with  93  species.  The  typical  genua 
Fulgora  furnishes  only  two  species,  both  very  rare.  Cercoptit, 
only  one,  but  numerous,  the  larvs  of  which  produce  the  so- 
called  "  cuckoo  spittle."  Two  genera  not  mentioned  in  Beute's 
"  Zoology  "  are  in  so  far  remarkable  that  the  one  presents  the 
extreme  of  lateral,  the  other  of  vertical  compression.  Eight 
species  have  been  observed,  all  of  which  are  vegetarians,  and 
their  larva;  in  many  instances  exude  a  sweet  liquid,  much  in 
request  among  ants,  which  lick  the  same  and  never  hurt  either 
the  larve  or  the  adults.  Several  species  of  Aphid*  have  been 
observed  upon  divers  native  plants,  besides  the  introduced  Boss 
Aphis.  One  species  feeding  among  the  roots  of  the  wheat-plants 
attacked  by  a  Futidivm  (the  so-called  "take-all"),  has  been 
described  and  figured  by  Dr.  C.  Muecke,  M.A. ;  and  is  in  some 
seasons  exceedingly  numerous,  flying  at  night  towards  the 
light,  and  adhering  in  great  numbers  to  the  lamps.  Another 
much  larger  species  was  observed  by  me  on  the  roots  of  some 
sickly  young  plants  of  JSucalyptvt  globulus;  it  is  snow-white, 
and  forms  protuberances  around  the  rootlets.  A  large  and 
beautiful  species  of  Coccut  occurs  in  the  scrub  near  Lyndoch 
and  Nuriootpa,  and  also  at  Mount  Gambier,  where  it  was  fairly 
numerous  among  the  ferns.  The  female  is  from  one-fourth  to 
more  than  half  an  inch  in  length,  exhibiting  the  usual  charac- 
teristics of  the  family,  and  its  body  is  filled  with  a  bright  red 
fluid.  It  attaches  itself  to  a  twig  of  Santahm  or  other  shrub, 
inserts  its  proboscis,  and  never  leaves  its  place  again.  The 
male  is  much  less  in  size,  but  gifted  with  two  large  glassy 
wings  twice  the  length  of  the  body,  and  a  tail  formed  of 
numerous  snow-white  silky  hairs,  giving  to  the  insect  when 
slowly  flitting  in  nearly  straight  course  through  the  shrubs  the 
exact  appearance  of  a  tiny  comet,  suggesting  as  most  suitable 
appellation  the  name  of  Coccut  ctmctaritu. 


Oasis  Neuhoptma. 
The  Nbuboptera  are  not  conspicuous  either  for  size  or 
coloration,  and  most  genera  are  also  poor  in  species.  Only 
forty-three  species  in  fifteen  or  sixteen  genera  hare  been 
collected.  Many  are  insatiable  hnntere,  and  therefore  useful 
to  man  by  checking  the  increase  of  flies  and  other  insects.  The 
I4BXI.LULID.B,  or  dragonflies,  furnish  twelve  species  in  three 
genera,  vin.  ,j&*\na,LibelUda,&nAAgriim.  Many  more  are  known 
to  exist.  The  Mymmijlx-owid.*,  or  ant-lions,  exhibit  thirteen 
species  in  three  genera.  Myrmeleon  furnishes  six  species,  the 
largest  about  three  "inches  in  span.  The  larva  possess  Terr 
large  mandibles  and  hide  at  the  botton  of  small,  funnel  -shaped 
hollow,  in  which  ants,  Ac.,  are  entrapped  and  devoured. 
Atealapkiu,  distinguished  by  long  antennas  with  spoon-shaped 
extremities,  is  only  represented  by  one  species,  but  the  golden- 
eyed  Semerobiiu,  whose  larvs*  act  the  Hon  among  aphides  by 
night,  musters  six.  Uaphidia  and  Panorpa  present  only  one 
species  each ;  the  latter  is  common  almost  everywhere  in  the 
bush,  catching  and  devouring  all  day  long  whatever  insects  it 
can  manage.  Phryganaa  and  Perla  comprise  three  species  each, 
and  JSpkemera  two.  MmUitpa — so  named  because  closely 
resembling  the  Mantidw  in  general  form — supplies  four  species, 
\  in  ting  the  Neuroptera  to  the  Ortboptera.  SemUt  and  two 
other  genera  only  add  one  species  each.  The  Termite*  are 
likewise  represented  by  one  species  only.  They  are  small  and 
found  nearly  everywhere,  but  not  nearly  so  destructive  than 
elsewhere.  Where  undisturbed  they  form  low,  conical  hillocks, 
generally  marking  the  site  of  a  stump  of  some  tree.  The  only 
native  timber  withstanding  their  attacks  to  any  extent  is  the 
inner  red  wood  of  Eucalyptus  rottrata  and  somewhat  less  X. 
viminaliM.  Being  kept  powerfully  in  check  by  the  Formicidte, 
their  natural  enemies,  the  white  ants  act  rather  beneficially  by 
masticating  and  reducing  into  fertile  humus  all  animal 
droppings  and  decaying  vegetable  remains. 
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Okdek  Dipteba. 
Of  Dipteha,  or  flies,  a  fair  number  of  genera  or  species 
occur,  while  in  number  of  individuals  some  species  are  no 
prolific  that  probably  only  the  antsvie  with  them.  On  account 
of  their  fragility  of  structure,  Ac.,  no  great  attention  has  been 
paid  to  their  systematic  collection,  yet  168  species  hare  been 
obtained  in  about  seventeen  genera.  Some  species  of  the  Nsmo- 
cerx,  or  long-legged  flies,  are  prominent  by  their  number, 
thus  the  genus  Cuiex  furnishes  thirteen  species,  termed  com- 
monly mosquitoes,  of  which  some  are  only  found  near  water, 
in  which  the  larva  live,  and  others  in  the  driest  portions  of 
mallee  scrub,  suggesting  a  different  course  of  metamorphosis. 
All  are  very  bloodthirsty,  and  on  two  occasions  I  observed 
dense  clouds  of  a  very  small  species  (not  included  in  the  above 
□umber)  after  sunset  near  Lakes  Alexandrina  and  Albert,  that 
it  became  difficult  to  breathe  without  inhaling  some.  Tipula 
furnishes  nine  species,  the  largest  of  which  is  gifted  with  legs 
nearly  two  inches  long,  and  as  brittle  as  glass  threads  ;  it 
inhabits  the  Barossa  Ranges,  and  does  not  attack  man.  Of 
Cecidomyia,  the  gall -producing  flies,  several  species  exist.  An 
ally,  the  so-called  sandfly,  is  a  very  minute  insect,  scarcely  one- 
twelfth  of  an  inch  long,  yellowish-grey  in  colour,  and  its  wings 
speckled,  and  is  found  in  cloudlets  in  sandy  parts  of  the 
country,  flying  in  the  latter  part  of  the  afternoon  during  the 
spring  and  summer  months.  They  settle  upon  any  part  of  a 
person,  move  to  au  exposed  part  of  the  Bkin,  and  insert  their 
proboscis,  thereby  causing  a  pain  wholly  disproportionate  to 
their  size.  Each  incision  produces  a  minute  swelling — produc- 
ing great  annoyance  only  by  their  number.  The  sensation 
produced  may  be  compared  to  that  of  mild  scalding.  The 
AsrLiD^  and  their  near  allies   comprise    nineteen    species, 
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including  the  giants  of  the  order,  which  inhabit  York 
Peninsula  and  adjacent  parts,  and  measure  one  and  th 
quarter  inches  in  length.    All  are  carnivorous. 

jffistru*  musters  eight  species,  but  whether  any  of  t 
really  do  attack  horses,  Ac.,  in  order  to  deposit  their 
upon  them,  as  the  typical  species,  I  have  not  been  abl 
ascertain  satisfactorily.      Vermileo  supplies  nine  specieF     i 
links  this  order  to  the  Hymenoptera,  resembling  certain  si      i 
of  wasps  much  in  outline,  with  their  highly-coloured  atter 
abdomen.     Syrphus  comprises  twelve,  Stomaxis  seven, 
eight  species ;  the  latter  all  of  very  small  size.      Ohtyso 
nishes  ten  species,  mostly  remarkable  for  the  brilliant 
of    their    eyes    while    alive,    but   fading    soon  after         I 
Holophilu8t  with  three,  and  another  genus  with  larg 
body  and  very  small  head,  with  two  species,  are  ve  i 

The  Tabaxtdm,  on  the  contrary,  with  fifteen  species,  n 
enough  to  be  unpleasant  at  times ;  some  species  attacl 
beast  fearlessly  to  suck  their  blood     The  allied  genus  J 
five  species,  is  not  ravenously  inclined.    The  Muscir  i 

proper,  are  well  represented  by  four  or  five  genei 
species.      Gtymnosoma,  comprising  flies  whose  larvae  \ 
interior  of  other  living  insects,  finally  destroying 
are  noted  with  three  species,  but  many  more  exis 
this  kind  greatly  assisted  in  reducing  the  locusts 
ago,  two  or  three  small  flies  having  been  observed  1 
dead  ones  clinging  to  shrubs,  &c.     Of  Sarcophaga  »  i 

have  been  collected,  but  only  two  seem  to  interter* 
comfort  by  depositing  their  young  larvae  in  meat 
food.      Fourteen  species  of  Musca  have  been  obtc 
actual  number  may  be  considerably  larger.     S< 
including  the  introduced  house-fly,  are  exceedin 
and  increasing  in  exact  proportion  with  dome 
notably  of  cattle  and  horses,  whose  droppings  f  o  i 

and  food  of  the  larvae.    A  few  pounds  weight  o  i 

contains  several  scores  of  larvae  of  flies.      Th  I 

attacking  the  eyes  of  man  with  most  assiduous  ii  i 

tte  summer  months  appears  to  be  a  native ;  it 
the  woods,  and,  as  the  season  advances,  invad< 
turns  in  the  country.     VoluceUa,  with  fourteen 
the    largest    Mutcida;    some    are  embellish 
metallic  hues  and  changeable  tints;  some  a 
none  interferes  apparently  with  man.    Of  Lr  i 

several  species  are  to  be  noted ;  they  atta< 
sitically  to  native  animals.     The  largest  r  I 

native  opossum,  clinging  to  the  inner  side 
about  a  quarter  of  an  inch  long  when  gorge 
or  four  have  been  seen  in  one  ear. 


The  Geology  of   the    Hundred  of 
Munno  Para. 

pabt  i.— the  newer  tebtiaby  bocks. 

By  Gavin  Scoclar,  Corresponding  Member. 
Prefatoby  Eexabkb. 

The  Hundred  of  Munno  Para,  which  has  its  southern 
boundary  about  fourteen  miles  north  of  the  South  Australian 
capital,  comprises,  in  rough  numbers,  an  area  of  about  120 
square  miles.  It  is  bounded  on  the  west  by  the  Hundred  of 
Port  Adelaide ;  on  the  north  by  the  Gawler  River  and  Hun- 
dred of  Nuriootpa ;  on  the  north-east  by  the  South  Para ;  on 
the  east  by  Tenafeato  and  Little  Garden  Creeks ;  on  the  south- 
east by  Gould's  Creek  ;  and  on  the  south  by  the  Little  Pan 
Biver. 

In  descending  order,  the  geology  of  the  entire  hundred  may 
be  Bummed  up  aa  follows : — -First,  recent  Alluvium  and 
Travertine;  secondly,  the  Drift  or  Pliocene,  occupying, 
superficially,  nearly  three-fourth  a  of  the  whole  area ;  thirdly. 
Upland  Tertiarici,  generally  believed  to  be  of  Miocene  age; 
fourthly,  the  Fundamental  Soekt.  The  Miocene  and  Am- 
mental  Soekt  will  be  dealt  with  on  a  future  occasion. 

Superficial  Accumulations. 

Ab  in  many  parts  over  the  earth's  surface,  the  most  recent 
geological  deposits  throughout  the  district  are  found  on  the  Jlalt 
of  creeks  and  rivulets,  and  in  other  tracts  within  the  district, 
where  causation  formerly,  or  now,  exists  favourable  to  collect 
water-borne  material  of  alluvial  character.  Collectively  the 
alluvial  deposits  of  the  district  occupy  an  area  only  of  a  few 
hundred  acres: 

Wind  an  Agent  of  Transport. — Another  prime  agent  of 
transport  carrying  on,  at  present,  and  through  all  time,  over 
the  land  surface,  a  redeposition  of  the  incoherent  material  we 
find  spread  over  the  surface  of  the  country,  which  cannot  be 
overlooked,  more  especially  in  such  a  climate  as  ours,  is  the 
action  of  winds.  As  proof  of  this  assertion  I  might  here  refer 
the  incredulous  in  this  particular  to  an  early  inspection  of  the 
tiny  mnd-drive  accumulated  to  the  leeward  of  the  small  grass 
tussock,  and  those  of  more  stately  proportions  bestuding  the 


surface  of  the  country  wherever  a  pre-existing  cause  intervenes 
sufficient  to  arrest  the  passage  of  the  aerial-borne  material. 
These  combined  with  the  decomposition  and  redistribution  of 
decayed  vegetable  matter  may  be  said  to  be  the  prime  agents 
producing  our  soils. 

Travertine. — Next  in  the  series  building  up  the  geological 
structure  of  the  district — or  rather  I  am  of  opinion,  with  my 
friend  Professor  Tate,  they  should  be  included  as  contem- 
poraneous with  the  above-named  deposits — are  those  depositions 
peculiar  to  our  country  familiarly  known  throughout  the 
Province  by  the  term  "Crust  Limestone."  Deposits  of  this 
so-called  crust  limestone  occupy  considerable  tracts  throughout 
the  district.  In  many  places  it  is  rapidly  forming  incrustations 
a  few  inches  below  the  surface,  whilst  in  others  I  have  seen  it 
actually  intercalated  with  the  soil. 

Thene  recent  calcareous  accumulations  must  be  regarded  as 
aggregations  of  limy  material  derived  from  the  debris  of 
older  tertiaries,  and  limestone  beds  of  the  older  fundamental 
rocks,  together  with  magnesia  derived  from  the  decomposition 
of  clay-slate  and  other  rocks  of  the  old  series,  reduced  to  a 
state  of  solution  by  the  action  of  rain  and  spring-water  perco- 
lating through  the  soil  and  subsoil,  and  other  strata  ;  then  by 
evaporation  the  liquid  passes  off  in  vapour,  aud  the  precipitate 
forms  an  irregular  incrustation  over,  or  near,  the  surface. 
Concentric  structures  of  nodules  frequently  enclose  fragments 
of  foreign  matter,  land  shells,  Ac.  By  chemical  analysis  its 
composition  has  been  determined  to  be  a  carbonate  of  lime  and 
magnesia,  therefore  the  more  appropriate  name  by  which  it  can 
be  designated  is  that  of  "  Dolomitic  Travertine."  To  the 
curious  in  such  matters  I  will  here  direct  attention  to  a  very 
fine  section — the  formation  of  which  was  still  going  on  until 
arrested  about  26  years  ago  by  the  erection  of  flour  mills  over 
the  site— on  Smith's  Creek,  Section  4,160,  Hundred  of  Munno 
Para. 

DbiTT. 
Character  and  Extent. — Proceeding  backward  in  time,  the 
next  formation  which  will  occupy  our  attention  differs  essen- 
tially from  the  preceding  in  so  far  that  it  has  long  coaxed 
actual  formative  activity  ;  I  mean  the  mottlr.d  olayi  constituting 
the  subsoils  of  our  plaint,  which  are  for  the  greater  part  of  a 
calcareo-argillaceous  character. 

The  deposit  extends  over  nearly  three-fourths  of  the  hun- 
dred, occupying  uninterruptedly  the  whole  of  the  western 
portion  of  the  district,  as  far  easterly  as  Section  2,021  on  the 
Little  Para,  and  Section  1,723,  Gawler  South.  As  might  be 
supposed,  it  does  not  follow  a  direct  alignment  between  the 
points  named ;  nevertheless,  omitting  for  the  present  three 


minor  outlier*,  it  attains  very  nearly  the  same  altitude  above 
sea  level  for  the  entire  distance,  presenting  as  it  were  a 
serrated  outline  along  the  western  base  of  the  Gawler  hills. 
The  three  exceptions  to  this  general  rule,  which  hare  come 
under  my  notice,  occur  within  the  district,  viz.,  in  Smith's 
Creek,  and  two  other  minor  gullies.  These  outliers  are  found 
resting  far  within  the  general  profile  of  the  western  escarp- 
ment of  the  range,  and  have  an  elevation  of  about  550  feet 
above  sea  level ;  whilst  the  maximum  height  of  the  main  field 
of  these  deposits  is  about  150  feet  leas. 

Denudation  tinea  the  Depontion  of  the  Drift. — The  existence 
of  these  detached  masses  demonstrates  the  vast  extent  of  denu- 
dation that  the  Drift  has  been  subjected  to.  In  short,  when 
we  consider  that  these  outliers  formed  once  an  integral  part  of 
the  deposit  of  the  neighbourhood,  and  also  the  difference  of 
their  level  over  that  of  the  main  sheet,  we  cannot  help  infer* 
ring  that  denudation  since  the  era  of  the  deposition  of  the 
Drift  must  have  abraded  from  the  western  slopes  of  the  Munno 
Para  Hills  material  to  the  extent  of  at  least  150  or  200  feet  in 
vertical  measurement. 

Depth  and  Water  Supply. — The  mean  depth  of  the  formation, 
so  far  as  I  am  aware,  has  not  yet  been  ascertained.  No  shaft 
or  bore  has  been  put  down  in  any  part  of  the  district,  unless 
in  search  of  water,  the  line  of  which,  over  that  portion  termed 
the  lower  plain,  can  be  pretty  accurately  determined  from  the 
rise  and  fall  of  the  surface.  The  water,  though  often  not  good, 
ia  obtained  in  many  instances  at  the  depth  of  a  few  feet  from 
the  surface,  whilst  in  the  neighbourhood  of  the  Gawler 
Railway  Station  it  is  not  reached  at  a  less  depth  than  from 
seventy  to  eighty  feet  (and  in  one  well  in  the  immediate  vicinity 
the  water  is  very  salt).  The  water  obtained  from  wells  in 
Gawler  South  and  West  is  generally  of  very  good  quality ;  at 
present,  however,  I  cannot  speak  authoritatively  of  the  character 
of  the  potable  water  bearing  stratum,  but  that  of  the  saline  one 
is  immediately  under  a  bed  of  highly  water-worn  pebbles,  from 
the  size  of  a  man's  head  to  that  of  a  pigeon's  egg,  conglomerated 
imperfectly  together  by  an  incoherent  arenaceo -argillaceous 
paste. 

Though  the  water-line,  throughout  the  lower  reaches  of  the 
plain,  can  be  pretty  much  depended  upon,  yet  no  such 
regularity  prevails  iu  the  upper.  As  an  instance  of  such 
irregularity  I  may  mention  that  the  water-line  immediately 
around  the  Smithfield  Sail  way  Station  does  not  exceed  fourteen 
feet ;  whereas  at  the  Inn,  about  600  yards  distant,  it  is  upwards 
of  seventy  feet,  the  difference  of  surface  level  being  less  than 
twenty-five  feet,  and  of  the  water-line  of  the  wells  mora  than 
thirty  feet.    Besides  the  difference  in  level  their  is  a  difference 


in  the  properties  of  their  water,  M  per  analyses  supplied  me  by 

Mr.  A.  Thomas,  F.C.8.  :— 

L  At  Bailway  Station.  IL  At  Inn. 

Sulphates..    0-63  0-48 

ChloridM..    fi-60  11-30 

Total  grain*  per  gallon    ..     6-33  11-68 

This  difference  leads  me  to  infer  that  the  supply  is  derived  from 
totally  separate  local  sources ;  I  say  local,  because  in  neither 
case  can  the  supply  be  derived  from  the  general  source  or 
reservoir  from  which  the  wells  of  the  lower  plain  are  supplied, 
the  water  level  of  which  is,  at  least,  forty  feet  lower  in  the 
series  than  either. 

As  we  approach  the  hills  a  very  different  phenomenon  is 
presented.  In  no  instance — unless  from  winter  soakage  at  the 
outlets  from  the  hills  of  a  few  gullies — have  any  previous 
attempts  to  procure  water  by  sinking  into  the  so-called  drifts 
been  successful.  About  twenty  or  twenty-one  years  ago  the 
Hon.  Thomas  Hogarth  put  down  two  shafts  in  Section  4,151 ; 
also  about  the  same  time  the  late  Mr.  Alexander  Cullan  put 
one  down  in  Section  3,205  (reference  to  map  of  the  district 
will  show  that  Mr.  Hogarth's  and  Mr.  Cullan's  trial  shafts 
were  distant,  as  the  crow  flies,  from  each  other  about  four  and 
a  quarter  miles),  and  in  each  case— twice  by  the  former  and 
once  by  the  latter — were  the  variegated  clays  of  the  formation 
pierced  at  a  depth  of  about  eighty  feet.  In  subter-position  to 
this  eighty  feet  of  calcareo  argillaceous  material  was  found  a 
semi-consolidated  white-yellow  siliceous  sandstone,  and  though 
I  am  not  prepared  to  state  to  what  depth  it  was  penetrated  in 
the  late  Mr.  Cullan's  shaft  (not  less  than  twenty-five  to  thirty 
feet),  yet  the  Hon.  T.  Hogarth  informs  me  that  in  one  instance 
on  his  estate  at  Smithfield  it  was  perforated  to  a  depth  of 
forty  feet  without  any  visible  sign  of  change.  No  well,  in  the 
true  sense  of  the  term,  can  be  obtained  in  this  exceedingly 
permeable  stratum  until  a  more  impervious  material  is  reached  ; 
which  in  all  likelihood  will  not  be  at  less  depth  than  170  feet. 
But  because  the  nearer  we  approach  the  hills  the  more  saline 
the  character  of  the  water  becomes,  I  venture  to  predict  that 
the  water  obtainable  from  this  source  will  be  nearly  as  salt  as 
the  sea  itself.  However,  the  effect  of  this  buried  sandbank  is 
to  produce  a  comparatively  waterless  subterranean  tract  skirt- 
ing the  base  of  the  Munno  Para  Hills. 

The  Origin  of  the  Drift*  -Jjot  us  now  briefly  inquire  into  the 
nature  of  the  agency  to  which  these  beds  owe  their  deposition. 
It  lias  been  advanced  by  our  esteemed  friend  Professor  Tate,  of 
the  Adelaide  University,  that  our  South  Australian  Drift*  owe 
their  deposition  to  ice  action.  And  why  not  ?  But  before  the 
■und  can  be  persuaded  to  accept  that  theory  it  must  be  pre- 


pared  to  admit  that  when  glaciers  slid  from  the  summit*  of  the 
G&wler  Hills  to  be  borne  away  in  the  shape  of  icebergs  upon 
the  waters  of  some  nameless  inland  lake,  upon  the  floor  of 
which  the  earthy  burden  of  these  supposed  ice-streams  were 
deposited,  the  contour  and  profile  of  the  surrounding  country 
must  have  been  very  different  from  that  we  at  present  see.  To 
obtain  glaciation  of  the  G-awlor  Hills,  one  or  other  of  the 
following  natural  conditions  must  have  prevailed : — (1)  A 
change  of  the  present  position  of  the  poles  of  the  earth  ;  (2)  or 
that  out  sphere  was  passing  through  a  more  frigid  region  in 
space  than  now ;  (3)  or  that  the  heat-producing  properties  of 
the  sun  for  the  time  being  became  greatly  diminished ;  (4)  or 
that  the  Gawler  and  neighbouring  hills  had  an  elevation  suf- 
ficient to  retain  the  aqueous  vapours  reaching  their  summits  in 
a  state  of  congelation ;  (5)  or  a  shifting  northerly  of  the  belt 
of  trade  winds.  In  short,  one  or  other  of  such  must  have  been 
the  ruling  state  of  nature  before  any  part  of  the  Australian 
continent  could  be  wrapt  in  a  mantle  of  ice.  My  present 
object  is  to  deal  only  with  the  subject  locally,  and  so  far  as  the 
evidence  that  Munno  Para  supplies  the  problem  is  left  in  a 
state  somewhat  as  follows : — It  is  true  that  no  remains  of 
marine  life  have  as  yet  been  discovered  in  these  beds,  and 
though  it  is  regarded  almost  as  a  recognised  maxim  by  the 
geologist  and  paleontologist  that  deposits  from  which  no  fossil 
remains  have  been  exhumed  are  not  of  marine  origin,  yet  I 
am  of  opinion  that  whilst  many  of  that  class  of  scientists 
advance  that  theory  as  very  good  negative  evidence,  few,  I 
presume,  would  for  every  case  be  prepared  to  uphold  such  as  a 
positive  occurrence.  Though  this  seeming  unfossiliferous  state 
of  things  so  far  as  known  really  does  prevail  throughout  the 
Munno  Para  Drifts,  yet  we  must  bear  in  mind  that  necessary 
conditions  are  required  to  ensure  preservation  after  death,  in  a 
somewhat  similar  degree  as  to  sustain  existence  during  life ; 
and  that  shore-lines,  more  especially  those  of  a  bold  character, 
must  in  my  opinion  be  still  less  adapted  for  the  preservation 
and  retention  within  their  sediments  of  animal  forms,  either  in 
a  fragmentary  or  entire  state,  than  those  of  a  less  abrupt  out- 
line. If  we  reflect  for  a  moment  on  the  small  tithe  of  living 
forms  that  have  been  preserved  and  handed  down  to  us  in  a 
fossil  state,  even  in  beds  most  prolific  in  fossil  forms,  we  should 
wonder  less  when  we  find  them  to  contain  no  animal  remains ; 
and  we  are  apt  to  conjecture  such  beds  were  laid  down  under 
such  and  such  conditions,  unwittingly  overlooking  the 
important  fact  that  their  non-fossiliferous  appearance  is 
not  because  animal  remains  are  not  present  there,  out  because 
they  are  not  there  in  a  palpable  state. 
But  to  return  from  the  suppoaitionary  to  a  more  tangible 
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line  of  argument.  The  Munno  Par*  Drifts,  though  regarded 
non-f  oBfliliferoua,  and  consequently  with  great  probability  were 
of  fresh  water  origin,  yet  they  present  features  which  should 
lead  one  to  a  somewhat  modified  decision.  The  waters  with 
which  these  DrifU  are  surcharged  in  fire  cases  out  of  six  are 
found  to  be  impregnated  leas  or  more  with  saline  matter,  some 
of  them  to  an  extent  altogether  rendering  them  inappropriate 
to  animal  use.  Such  bomg  the  case,  an  impartial  juryman 
would  naturally  conclude  had  the  beds  in  question  been  of 
glacial — which  amounts  to  the  same  as  their  being  of  fresh- 
water origin — being  aware  also  that  the  waters  with  which  by 
far  the  greatest  extent  of  these  beds  is  at  present,  and  has 
been  for  thousands  of  years  past,  surcharged,  must  necessarily 
be  rain-water,  that  they  should  not  now  so  frequently  produce 
waters  of  a  saline  character.  Secondly — Pieces  of  charred 
timber,  analogous  to  that  still  growing  in  the  adjacent  hills,  hare 
on  several  occasions  been  found  by  me  imbedded  in  these 
deposits  at  a  depth  of  twelve  feet  from  the  present  surface, 

S  roving,  pretty  conclusively  to  my  mind  at  least,  that  glaciers 
id  not  occupy  the  summits  of  the  Qawler  hills  at  the  period 
of  their  growth,  as  none  of  the  present  species  of  the  gum  tribe 
could  have  withstood  the  severe  cold  which  necessarily  must 
then  have  prevailed.  No  striated  pavements,  either,  or  trans- 
ported boulders,  presenting  the  least  sign  of  ice-action,  have 
as  yet  been  discovered  throughout  the  entire  area  of  the  drift 
of  Munno  Para  or  neighbouring  hills,  though  real  water- 
worn  pebbles  are  found  to  occupy  a  position  nearly  in  every 
section  where  the  base  of  the  formation  is  exposed,  as  it  thins 
out  against  the  western  slope  of  the  hills. 

Such  is  a  brief  outline  of  the  evidence  Muhno  Para  supplies 
as  to  the  glacial,  or  fresh-water  origin  of  our  South  Australian 
drift  deposits.  Whilst  the  drifts  of  Munno  Para  yield  nothing 
that  could  warrant  the  assumption  that  the  drift  formations  of 
the  colony  were  the  outcome  of  a  cold  and  pluvial  period  ;  yet 
we  have,  nevertheless,  slight  evidences  of  ice  action  presented 
iu  a  few  places  throughout  the  Province  such  as  the  ttriated 
panement  at  "Hallett's  Cove,"  and  the  transported  boulder* 
associated  therewith.  But  the  scanty  evidence  that  these 
mere  outliers  of  information  render,  ought  for  the 
present  to  be  accepted  with  great  caution.  The  phenomena 
of  striation  of  rock  surfaces  and  boulders  of  foreign  cha- 
racter hare  often  been  found  to  have  arisen  apart  from  the 
direct  outcome  of  glaciation ;  and,  therefore,  I  am  for  the 
present  inclined  to  regard  them  as  such ;  and  although  the 
conditions  under  which  our  drift  deposits  are  laid  down  be 
still,  at  least  to  me,  an  inscrutable  enigma,  nevertheless  I  will 
venture  to  put  forth  a  theory,  which,  though  not  new  to  science, 


U,  B  In  M  I  in  aware,  new  in  application  to  this  case, 
whereby  it  is  not  only  probable,  but  very  possible,  thmt  our 
comparatively  recent  drift;  which  occupy  considerable  tracts 
of  the  lower  situated  lands  of  South  Australia  were  laid 
down. 

The  great  philosopher,  Laplace,  was  the  first  to  demonstrate 
the  fluctuation  of  sea  level.  In  short,  he  was  the  firat  to 
advance  that  the  level  of  the  ocean  was  regulated  entirely  by 
transference— on  a  grand  scale— of  solid  matter  from  one  part 
of  the  earth's  surface  to  another.  The  name  theory  was  revived 
about  ten  or  twelve  years  ago  by  Dr.  Croll,  of  the  Geological 
Survey  of  Scotland,  and  subsequently  accepted  by  Sir  William 
Thomson,  F.R.8.  It  would  be  presuming  too  much,  on  my 
part,  to  enter  here  in  detail  upon  matters  with  which  a  majority 
of  members  present  are  fully  acquainted.  Allow  me,  however 
to  state  this  much  that  Dr.  Croll  and  Sir  William  have 
penetrated  into  the  mystery  so  far  as  to  enable  them  to  advance 
the  opinion  that  our  earth  undergoes  long  secular  changes  of 
summer  and  winter,  brought  round  by  some  natural  law  just 
as  truly  and  surely  as  that  regulating  the  change  of  our  annual 
summers  and  winters. 

Treating  on  this  subject,  Dr.  Croll  expresses  himself  in  the 
following  words:— "When  the  eccentricity  of  the  earth's  orbit 
is  at  a  high  value,  and  the  northern  winter  solstice  is  in 
perihelion,  agencies  are  brought  into  operation  which  make  the 
south-east  trade  winds  stronger  than  the  north-east,  and  compel 
them  to  blow  over  upon  the  northern  hemisphere  as  far 
probably  as  the  Tropic  of  Cancer.  The  result  is  that  all  the 
great  equatorial  currents  of  the  ocean  are  impelled  into  the 
northern  hemisphere,  which  thus,  in  consequence  of  the 
immense  accumulation  of  warm  water,  has  its  temperature 
raised,  and  snow  and  ice  to  a  great  extent  must  then  disappear 
from  the  Arctic  regions.  When  the  precession  of  the  equinoxes 
brings  round  the  winter  solstice  to  aphelion,  the  condition  of 
things  on  the  two  hemispheres  is  reversed  and  the  north-east 
trades  then  blow  over  upon  the  southern  hemisphere  carryin" 
the  great  equatorial  currents  along  with  them.  The  warm 
water  being  thus  wholly  withdrawn  from  the  northern  hemis- 
phere, its  temperature  sinks  enormously,  aud  snow  and  ice 
begin  to  accumulate  in  temperate  regions.  The  amount  of 
precipitation  in  the  form  of  snow  in  temperate  regions  is  at 
the  same  time  enormously  increased  by  the  excess  of  the 
evaporation  in  low  latitudes  resulting  from  the  nearness  of 
the  sun  in  perihelion  during  summer."—  (Geological  Majrazine 
Decade  11.,  vol.  T.,  p.  307.) 

Dr.  Croll  sums  up  his  argument  as  follows:— "The  final 
result  to  which  we  are,  therefore,  led  is  that  those  warm  and 


cold  periods,  which  have  alternately  prevailed  during  put  ages, 
are  simply  the  great  secular  summers  and  winters  of  our  globe, 
depending  as  truly  as  the  annual  ones  do  upon  planetary 
motion,  and,  like  them,  also  fulfilling  some  important  end  in 
the  economy  of  nature." 

From  the  foregoing  quotations,  it  will  be  observed  that  the 
effect  of  such  changes,  while  the  south-east  trade  winds  are 
attaining  their  maximum  value,  by  their  continued  urging 
forward  of  the  warm  waters  of  the  tropics  into  the  northern 
hemisphere,  is  to  raise  the  temperature  of  these  regions ; 
consequently  the  accumulated  snow  and  ice  of  ages  in  that 
hemisphere  will  disappear.  Though  not  quite  so  at  present,  I 
imagine  if  reckoned  by  a  lengthened  period  of  time,  the  heat 
derived  from  the  sun  must  be  pretty  equally  divided  over  both 
hemispheres.  Nevertheless,  when  it  becomes  diverted — as  in 
the  manner  pointed  out  by  Dr.  Croll — by  an  indirect  agent,  as 
it  were,  from  the  southern  into  the  northern  hemisphere, 
though  the  cold  in  the  former  may  be  setting  in  almost 
imperceptibly,  it  must  necessarily  be  diminishing,  in  a  corres- 
ponding ratio,  in  the  southern.  Briefly,  sufficiently  so,  if 
prolonged  for  a  lengthened  period,  to  produce  a  glacial  epoch 
— down  at  least  to  the  45th  degree  of  latitude— over  the 
southern  hemisphere. 

Let  us  now  inquire  a  little  more  in  detail  what  effect  such  a 
state  of  things  wonld  produce.  "  We  have  no  reason,"  remarks 
Dr.  Croll,  referring  to  the  glacial  epoch  of  the  northern 
hemisphere,  "to  believe  that  the  total  quantity  of  ice  was  much 
greater  in  the  globe  than  at  present,  only  it  would  then  be  all 
on  our  hemisphere."  Few,  I  think,  will  venture  to  gainsay 
the  philosophy  in  that  statement;  and,  as  I  have  already  stated, 
the  sun's  heat,  if  considered  by  lengthened  periods  of  time, 
will  be  distributed  equally  over  both  hemispheres.  Whilst  the 
north  is  sustaining  a  frigid  condition,  the  south  must  neces- 
sarily be  receiving  more  than  its  fair  equivalent  of  sun's  heat ; 
to  restore,  therefore,  uniformity  or  equal  distribution,  the 
south  most  pass  through  a  frigid  condition  also.  If  we  at  all 
can  he  guided  by  the  opinion  of  such  minds  as  Archdeacon 
Pratt,  the  Ber.  O.  Fisher,  and  the  author  just  quoted,  then 
were  the  ice  now  accumulated  over  the  northern  hemisphere 
transported  into  the  southern,  it  would  have  the  effect  of  dis- 
placing the  earth's  centre  of  gravity  sufficiently  to  submerge  the 
southern  shores  of  Australia  to  the  extent  of  something  like 
800  feet.  It  was  whilst  the  southern  hemisphere  was  passing 
through  one  of  these  protracted  winters  that  we  roust  look  to 
ss  the  age  of  Drift*.  Not  that  I  believe  they  were  laid  down 
through  the  direct  agency  of  ice — for  we  have  no  evidence, 
unless  in  cases  where  altitude  can  be  shown  to  have  acted  as 


tlie  ice  producer,  that  the  general  ice-sheet  has  descended  i 
either  hemisphere  far  below  the  45th  degree  of  latitude — an_ 
we  hare  no  data  to  warrant  the  supposition  that  Australia  hate 


either  hemisphere  far  below  the  45th  degree  of  latitude — and 
we  hare  no  data  to  warrant  the  supposition  that  Australia  has 
passed  through  any  eleratory  ordeal  since  long  anterior  to  the 


era  of  the  Drift.  Nevertheless,  apart  altogether  from  eleva- 
tion having  anything  to  do  in  the  matter,  whilst  the  cold  period 
was  approaching  to  and  receding  from  its  maximum  value,  for 
countless  ages  probably  a  continual  frigidity  prevailed  over 
the  southern  hemisphere  at  no  greater  distance  from  our 
southern  shores  than  ten  degrees.  Australia  then  must  have 
witnessed  a  very  different  climate  than  she  now  enjoys. 
Though  we  have  no  reason  to  infer  other  lands  in  the  southern 
hemisphere  then  existed  than  do  at  present — and  these,  accord- 
ing to  Dr.  Croll's  theory,  would  then  attain  a  proportionate 
lower  altitude  above  sea  level  as  their  situation  approached 
the  south  pole — yet  it  might  be  reasonably  inferred  that 
sufficient  dry  land  did  then  exist  to  produce  icebergs  of 
enormous  proportions.  Existing  lands  are  the  South  of  New 
Zealand,  Sibrina  Land  (situated  about  1,600  geographical 
miles  due  south  of  Australia);  Cape  North,  in  South  Victoria 
Land,  though  situated  fourteen  degrees  east  of  Adelaide,  ia 
only  35  degrees,  or  2,160  geographical  miles  south  of  the 
parallel  of  that  city  ;  besides  other  minor  islands  to  the  south- 
west and  south-east  of  Australia.  Likewise  we  must  bear  in 
mind  that  though  no  land  nearer  to  Australia  than  New 
Zealand  would  present  an  actual  ice  cliff  from  which  mountains 
of  ice  would  be  discharged.  Nevertheless,  at  least  down  to  the 
45th  degree  of  latitude,  the  surface  temperature  of  the  ocean 
for  something  like  eight  months  in  twelve  would  be,  if  not 
quite,  pretty  near  that  of  the  freezing  point,  which  would  tend 
in  a  much  greater  degree  than  at  present  to  facilitate  the 
passage  of  icebergs  discharged  from  southern  lands  much 
further  north  than  now  transpires.  To  my  mind,  in  those  days 
the  stranding  of  icebergs  on  the  southern  shore  line  of  Australia 
would  frequently  happen,  and  to  that  cause  I  venture  to  ascribe 
the  phenomena  of  the  presence  of  erratic  boulder*,  and  probably 
also  the  volcanic  bomb*  found  strewn  along  our  present  coastline 
and  elsewhere  throughout  the  Drift. 

Though  I  cannot  fully  hold  with  those  who  are  of  opinion 
that  the  South  Australian  drifts  are  purely  of  fresh  water,  or 
purely  of  pluvial  origin — and  also  I  may  here  state  I  by  no 
means  disregard  the  potent  fact  that  depressions  and  elevations 
of  the  earth  s  surface  in  various  degrees  beyond  our  conception 
have  and  may  still  be  caused  by  the  action  of  internal  agency — 
nevertheless  a  careful  investigation  of  the  various  points  at 
issue  in  the  case  before  us  leads  me  to  conclude  that  the  con- 
ditions  under  which  our  Drift*  were  laid  down  were  brought 


about  by  "planetary  motion."  We  might  also  point  out  at 
the  time  wnen  the  land  of  Australia  was  depressed  to  the 
extent  of  600  feet  below  the  present  sea  level  our  land  must 
have  presented  a  much  more  diversified  insular  aspect  than 
now.  Moreover,  in  conjunction  with  that  coincidence,  the 
southern  hemisphere  being  also  passing  through  one  of  its  pro- 
tracted winters,  would  lead  us  to  infer  a  much  greater  annual 
rainfall  then  than  we  now  witness,  which  in  a  corresponding 
ratio  would  act  more  extensively  to  denude  and  transport  to 
lower  situations  material  building  up  the  once  by  far  more 
extensively  developed  Older  Tertiaries.  Ample  evidence  is  still 
presented,  from  the  presence  of  numerous  outliers,  of  their 
once  general  prevalence  throughout  the  uplands  of  Munno 
Para  and  adjoining  districts. 

Probable  age  of  the  Drift. — As  to  the  question,  What  is  the 
probable  age  of  our  comparatively  recent  accumulations?  I 
am  of  opinion  that  they  are  older  than  the  boulder  clays  of  the 
northern  hemisphere.  No  data  have  been  given  to  snow  that 
sufficient  oscillation  of  the  earth  has  taken  place  since  the  era 
of  the  Northern  Drift  to  warrant  a  belief  that  a  depression  of 
something  like  600  feet  so  far  down  as  latitude  35  degrees  has 
occured  in  either  hemisphere.  Anterior  to  the  period  of  the 
northern  "  boulder  clay  we  have  strong  evidence  advanced — 
the  Buried  River  Channel*  of  Great  Britain  and  other  northern 
countries — that  the  land  over  a  great  part  of  that  hemisphere 
stood  much  higher  in  relation  to  the  sea  than  it  does  at  present. 
Therefore,  if  the  theory  upon  which  my  argument  is  based  be 
correct  during  the  geological  epoch  immediately  preceding  the 
glacial,  whilst  the  land  in  the  northern  hemisphere  stood  lygher 
it  accordingly  would  stand  lower  in  the  southern,  in  all  likeli- 
hood it  was  during  that  round  of  time  our  so-called  Drifts  were 
deposited. 

We  might  also — I  think  with  some  degree  of  propriety — ref  er 
|ke  age  of  our  "Marine  Limestone  Crust"  of  Dry  Creek 
Junction  and  elsewhere  throughout  the  Province  as  being  con- 
temporaneous with  the  period  of  the  growth  of  the  now 
Submarine  Forests  and  Peat-beds  of  Europe,  which  Dr.  Croll 
considers  to  have  flourished  about  22,000  years  ago. 

Explanation  of  Hand  Specimens. 
No.  1.  Hand  specimen  of  Travertine,  or  Calc-tuff,  from  the 
^d  of  Smith's  Creek,  Section  4,160.  Substance  arranged 
concentrically  around  a  common  centre.  Many  of  the  layers, 
it  will  be  observed,  are  much  denser  than  others.  The  darker 
ones  may  have  derived  that  hue  from  an  intermixture  of  the 
finer  particles  of  dark  vegetable  mould,  caused  intermittently 
either  by  the  action  of  winds  or  flood-waters  whilst  the  concre- 
te process  of  the  limy  matter  was  in  progress. 
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No.  2.  From  the  same  place.  Very  much  leas  compact  in 
structure.  The  denser  side  represent  the  upper  m*  titu  ;  conse- 
quently it  has  always  been  exposed  to  aqueous  and  aerial 
influence. 

No.  8.  Foliated  Travertine.  From  observation  I  am  inclined 
to  infer  that  this  structure  of  travertine  occurs  most  frequently 
where  the  formation  closely  approaches  the  surface,  or  u 
altogether  exposed.    Section  4,160. 

No.  4.  My  observations  lead  me  to  believe  that  the  segrega- 
tion of  these  structures  from  the  surrounding  Drift  material 
progresses  more  rapidly  when  the  subsoil,  which  is  the  stratum 
in  which  they  generally  occur,  is  by  some  means  for  the  time 
being  exposed  to  the  atmosphere.  Southern  side  of  Section 
4,159. 


introduction  to  the 

Cliffs  and  Rocks  at  Ardrossan, 
Yorke's  Peninsula. 

By  Otto  Tippeb,  Corresponding  Member. 

The  geological  formations  at  Ardrossan,  situated  on  the 
eastern  coast  of  Yorke's  Peninsula,  present  some  interesting 
points,  there  being  preserved  here,  not  only  deposits  of  the 
oldest  Tertiary  formations  hitherto  known  in  the  southern 
parts  of  South  Australia,  but  others  shoving  more  or  less 
metamorpbic  action  and  fossil  remains,  adjacent  to  rocks  of 
a  highly  crystalline  character  resting  upon  granite  or 
intruded  by  it.  Though  all  the  rocks  mentioned  in  this 
paper  may  be  studied  at  some  point  or  other  within  a  mile 
or  two  of  the  coast,  yet  the  difficulties  in  the  way  of  exact 
determination  are  considerable,  there  being  few  places  where 
underlying  strata  are  exposed,  hill  and  dale  inland  being  mostly 
covered  with  dense  malice  scrub,  or,  where  this  is  absent,  the 
almost  universal  surface  limestone  (travertine)  and  clay  veil 
the  older  deposits.  Thus  a  good  deal  has  to  be  inferred  from 
what  can  be  observed  at  distant  localities. 

The  accompanying  plans,  diagrams,  Ac,  illustrate  the  results 
of  my  observations.  Fig.  1  is  apian  showing  the  topographical 
details  of  most  deposits,  as  observed  at  the  surface.  Fig.  2 
represents  the  relation  of  the  strata  in  the  direction  of  the  fine 
forming  the  northern  boundary  of  Section  77.  Fig.  8  represents 
the  intercalation  of  some  limestones  and  a  silicious  rock  not 
observed  elsewhere  and  to  be  described  in  due  course.  Figs. 
i  and  5  illustrate  details  of  the  uppermost  portion  of  the 
fossiliferous  Tertiary  rocks;  fig.  4  showing  the  first  appearance  of 
the  "Turritella  grits"  tinder  the  "Ardrossan  clays  and  gravels;" 
and  fig.  5  the  several  constituent  layers  of  the  same,  being 
chiefly  interesting  on  account  of  the  fact  that  the  "  Ardrossan 
clays,"  while  at  Aramaean  forming  the  foot  of  the  sea  cliffs, 
the  "  grits  "  appear  at  the  summit — here  suddenly  assume  the 
place  of  the  upper  portion  of  the  "  grits,"  ending  abruptly, 
put  not  divided  by  any  distinct  line  of  demarcation,  which  has 
■nduced  me  to  consider  these  characteristic  red  and  white  clays 
*■  the  lowermost  member  of  the  newer  Tertiary  strata,  produced 
by  the  disintegration  of  the  older  Tertiary  rocks. 
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Tveweb  Text  us  i£8. 

The  surface  soils  of  the  leas  elevated  tracts  along  the  coast 
and  in  the  interior  are  recent  deposits,  formed  bj  the  disin- 
tegration of  the  rocks  of  the  locality.  They  consist  either  of  a 
sandy  loam  or  else  an  adhesive  clay,  varying  from  six  to  fifteen 
inches  in  thickness  (figs-  2  and  3).  Limestone  concretions 
succeed  these,  varying  in  thickness  from  one  to  eight  feet,  and 
consist  of  a  more  or  less  intimate  aggregation  of  sub-globular 
bodies  from  the  size  of  a  pea  to  that  of  billiard  balls,  and 
larger.  Where  closely  cemented  they  form  the  so-called 
"  Limestone  crust "  of  the  lower  parts,  sometimes  apparent  on 
the  surface,  where  the  soil  has  been  removed  by  atmospheric 
agencies  (fig.  2  under  "  Ardrossan").  Another  kind  of  lime- 
stone, viz.,  Travertine,  is  found  on  the  summit  of  the  hills  and 
on  their  sides,  but  always  in  situations  nearly  horizontal.  It 
occurs  in  thin  layers,  denser,  heavier,  and  darker  in  colour  than 
the  preceding,  and  frequently  containing  numerous  fragments 
of  the  oldest  rocks  of  the  neighbourhood,  sometimes  sharp- 
edged  aud  sometimes  rolled.  (Figs.  2  and  3  centre,  and  on  hill 
top.)  Both  limestones  seem  to  be  of  recent  formation,  but  the 
latter  appears  to  be  the  older  on  account  of  its  greater  density, 
and  formed  probably  under  different  conditions,  for  example, 
greater  abundance  of  water.  In  neither  have  any  fossils  being 
detected. 

Pleistocene. 

The  section  of  the  coast  cliffs  (fig.  2)  shows  below  the  con- 
cretionary limestone  a  series  of  clays  and  gravels,  containing 
pebbles  of  granite,  hornblende,  mica  slate,  sandstone,  &c.,  and 
also  of  the  Tertiary  grits  with  their  characteristic  fossils. 
False  bedding  is  observable  throughout,  proving  a  turbulent 
state  of  affairs  during  deposition.  Amongst  the  adhesive  clays 
of  this  series  thin,  parallel  bands  of  white  pipeclay  appear 
frequently,  to  the  number  of  three  or  four,  and  are  persistent 
for  considerable  distances.  The  total  thickness  of  this  stratum 
may  be  estimated  as  ranging  between  twenty  and  thirty  feet. 
It  is,  for  reasons  indicated  above  (principally  as  containing 
pebbles  and  fossils  of  Older  Tertiary  rocks),  certainly  of  more 
recent  origin,  but  whether  it  forms  an  upper  member  of  the 
Middle  Tertiaries  or  be  of  Post-Tertiary  origin,  is  uncertain,  as 
no  foBsils  have  been  observed. 

Older  Tebtiasigs. 

Ardrossan  Clays  and  Sand-rock. — The  stratum  underlying  the 
preceding  (apparently  conformably)  consists  of  variegated  rod 
and  white  arenaceous  clays  and  sand-rock,  interstratified  with 
gravel  bands  of  very  characteristic  aspect.  For  this  reason 
they  are  designated  "  Ardrossan  clays '    in  the  accompanying 
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colours  in  extended  thin  broken  bands  of  grit  containing  (nay 
oven  almost  formed  of)  very  numerous  caste  of  Wurritelia 
Aldinga  (Tate),  several  bivalves,  Ac.,  and  alternating  with  bands 
of  marl,  clay,  sand,  Ac.,  of  about  equal,  but  sometimes  larger, 
dimensions,  vis.,  varying  between  a  few  inches  to  a  foot  and 
a  half,  as  partially  illustrated  by  figs.  4  and  5,  outline  sketches 
of  part  of  the  face  of  the  cliff  between  Rogue's  and  Hnloo- 
wurtie  Points.  For  fossils  the  immediate  neighbourhood  of 
Ardrossari  has  been  well  examined,  and  casts  and  impressions 
of  a  limited  number  of  molluscs  obtained,  viz.,  Turritella  Aiding* 
which  occurs  in  immense  profusion,  and  its  casts  (frequently 
found  delicately  moulded  in  hyaline  quarts,  resembling  fairy 
corkscrews),  sometimes  form  the  largest  portion  of  a  rock 
specimen ;  other  univalves,  occurring  rarely,  are  species  of 
Valuta,  Catiit,  Satica,  Cj/pnsa,  Dentalium.  Of  bivalves  several 
species  of  Peeten,  CKitme,  and  Pkolat.  Solatter,  and  one  or  two 
of  other  species,  a  cast  of  Pentacrinu*  (small),  and  numerous 
fragments  of  Etchara  and  Jleteporo  nearly  exhaust  the  list. 
An  impression  of  a  leaf  of  some  dicotyledonous  tree  (Cittna- 
momum  probably)  and  three  specimens  of  fossil  wood  of  as 
many  species  complete  the  catalogue  of  vegetable  remains 
found. 

These  "Turritella  grits"  seem  to  occupy  a  narrow  strip  along 
the  coast,  having  been  observed  only  for  about  one  mile  to  one 
and  a  half  miles  inland,  occupying  everywhere  the  position 
illustrated  in  figure  2,  viz.,  at  or  near  the  hilltops  from  a  point 
a  little  south  of  Ardrossan  to  near  Clinton,  where  it  was 
observed  at  a  single  place,  but  not  ascertained  whether  extend- 
ing farther  north  ;  while  below  the  line  of  sea  level,  at  a  place 
further  south,  near  Rogue's  Point,  it  emerges  at  a  low  angle 
(two  or  three  degrees)  from  below  this  level  (fig.  4)  under- 
lying the  Ardrossan  clays  and  gravels.  The  only  way  this  can 
be  explained  appears  to  be  that  during  the  close  of  the  deposi- 
tion of  the  local  Tertiaries,  and  preceding  or  during  that  of  the 
Ardrossan  clays,  an  upheaval  of  the  northern  part  of  Yorke'B 
Peninsula  took  place  which  did  not  affect  the  region  extending 
to  the  south  of  Bogue's  Point.  The  Turritella  grits  occur  at 
Ardrossan,  apparently  above  a  telepathic  sandstone.  This  rests 
upon  marbles,  which  are  succeeded  by  undoubtedly  Paleozoic 
rocks,  finally  abutting  upon  a  granite  which  extends — to  judge 
by  the  character  of  vegetation — to  within  two  miles  of  Mait- 
land,  where  the  gneissic  rocks  and  the  same  felspathic  sandstone 
again  appear. 

Mtilvotcurtw  Clayt. — The  succeeding  layers  to  the  "  Turritella 
grits  "  appear  to  be  absent  at  Ardrossan,  except  the  next  under- 
lying it,  which  on  account  of  the  difference  of  level  between 
the  upper  observed  surface  of  the  sandstone  mentioned  (to  be 
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described  hereafter),  and  the  lowest  part  of  the  "grits"  has 
been  introduced  in  fig.  2  under  the  name  Ockreou*  Clay,  but  as 
this  and  the  other  deposits  are  seen  at  another  locality  in 
normal  juxtaposition,  the  following  applies  to  the  same,  viz., 
the  coastline  in  the  Hundred  of  Muloowurtie,  between  Bogue's 
and  Muloowurtie  Points. 

About  one  and  a  half  miles  south  of  Ardrossan,  the  strata 
forming  the  coast  cliffs  thin  out  or  curve  downwards  to  within 
a  few  feet  of  high  water  mark,  and  re-appear  afterwards  at 
Bogue's  Point  with  an  ascending  angle  of  about  two  or  three 
degrees,  measured  in  the  direction  of  the  coast,  viz.,  nearly 
N.  to  S.  Two  miles  further  the  whole  series  shows  several 
curvatures,  the  height  of  the  cliff  at  the  same  time  decreasing 
rapidly  from  70  or  80  feet  to  fifteen  or  twenty,  and  close  by 
marbles  appear  above  the  sea  level  underlying  unconf  ormably 
the  above.  Near  Muloowurtie  Point  a  peculiar  sandstone 
occupies  locally  either  the  lower  part  of  the  "Ardrossan  clays  " 
or  the  upper  ot  the  "Turritella  grits,"  most  likely  the  latter.  It 
consists  of  small,  equally- Bized  round  grains  of  pure  silica, 
resembling  very  much,  where  weathered,  the  roe  of  fish.  Its 
dimensions  vertically  are  inconsiderable,  being  only  a  few  feet 
in  thickness,  and  contains  no  fossils. 

Some  distance  further  south  a  thin  layer  of  ferruginous 
sandstone  appears  instead,  containing  abundantly  casts  and 
impressions  or  large  Turitellm  and  small  bivalves  (cockle-like). 
In  structure  it  resembles  exceedingly  the  so-called  Upland 
Miocene  ironstone  near  Tanunda,  Nuriootpa,  Ac. ;  but  at  these 
places  no  undoubted  fossils  as  far  as  I  know  are  associated 
with  the  same,  excepting  some  specimen  of  wood  transformed 
into  oxide  of  iron,  obtained  by  me.  A  similar  rock  has  been 
observed  by  me,  but  without  fossils,  in  a  small  patch  in  Section 
214,  Maitland,  Yorke's  Peninsula.  Between  Bogue's  Point 
and  Muloowurtie  Point  the  base  of  the  series  of  older  Tertiary 
strata  occurs  at  sea  level,  resting  on  the  Ardrossan  Marble,  and 
is  succeeded  by  the  rest  up  to  the  "  Turritella  Grits"  at  40  feet 
elevation.  The  "  Turritella  Grits  "  have  (fig.  5)  here  a  thickness  of 
some  20  feet,  the  greatest  measured  vertical  thickness  being  26 
feet  6  inches;  and  consist  of  two  or  three  distinct  unfossiliferous 
clays  and  bands  of  grit  from  three  inches  to  a  foot  in  thickness, 
the  uppermost  and  the  lowest  of  which  can  be  traced  for  long 
distances,  while  the  intermediate  ones  partly  change  into  white 
marls  or  cease  and  re-appear  irregularly,  or  disappear  alto- 
gether. They  alone  contain  fossils,  and  all  of  the  same 
description.  Immediately,  below  and  conformably  thereto, 
follows  a  layer  of  ochreous  clay  (fig.  5)  without  fossils,  and 
of  a  thickness  (where  measured)  of  six  feet  six  inches,  but  much 
more  at  other  places.    This  overlies,  likewise  conformably,  a 


•oft,  arenaceous,  yellow  clay,  changing  to  sandrock  of  variable 
dimensions,  viz.,  from  nine  to  twenty  feet.  From  it  have  been 
taken  specimens  of  Terebratula  and  other  molluscs,  all  totally 
different  from  those  of  the  Grits.  It  is  succeeded  by  a  whitish, 
plastic,  sandy  clay,  or  clayey  sand,  abruptly  separated  from,  the 
preceding  by  a  Beam  of  hard  arenaceous  limestone  only  one 
inch  thick.  This  bed  contains  numerous  small  fossils,  Fibuiaria 
gregata  (Tate),  small  Pectens,  Ac,  and  overlies  a  yellow  clay, 
containing  abundant  specimens  of  Ottraa,  Asieula,  Pectem, 
Echinoderm*,  Ac.,  and  even  some  teeth  of  fishes  have  been 
obtained.  It  seems  a  remarkable  fact  that  the  fossils  in 
these  lower  layers  should  have  preserved  the  original  structure 
of  their  shells,  though  very  brittle;  while  those  in  the  upper 
grits  have  been  changed  into  silicates,  or  dissolved  away. 

At  Muloowurtie  Point  the  [last-mentioned  clay  rests  directly 
and  un  conformably  upon  the  crystalline  limestone  called  "  Ar- 
drossan marble"  (C,  fig.  2)  in  undulating  curves,  and  several 
of  the  upper  members  of  the  aeries  thin  out  and  disappear 
gradually.  The  total  aggregate  thickness  of  the  whole  series 
of  the  lower  clays  may  be  estimated  at  not  much  exceeding 
40  feet,  where  observed.    As  to  what  age  these  lower  clays  belong, 


the  following  remarks  may  not  be  out  of  place: — Some  speci- 
mens of  the  "Turritella  Grits"  having  been  submitted  to  Pro- 
fessor Tate,  F.G.S-,  President  of  this  Society,  I  was  favoured 
by  him  with  the  information  that  he  identifies  their  charac- 
teristic fossil  with  that  of  a  member  of  the  lowest  fossiliferous 
series  at  Aldinga,  the  oldest  Tertiary  strata  hitherto  known  in 
South  Australia,  and  belonging  to  the  Eocene  period ;  there- 
fore, as  none  of  the  fossils  hitherto  discovered  in  the  lower 
clays  at  all  resemble  those  of  the  grits,  and  embedded  in  a 
lower  stratum,  these  clays  may  ultimately  prove  to  be  of  still 
greater  age. 

Lowes  Sravxuw. 
At  the  elevated  parts  near  Ardrossan  the  local  Tertiaries 
overlie  un conformably,  as  stated  above,  a  firm,  felspathic 
sandstone  and  grit,  designated  "  Ardrossan  Sandstone '  (B, 
figs.  2  and  3).  This  sandstone  is  sub-crystalline  in  texture,  fine 
grained  in  the  upper,  and  coarse  in  the  lower  portions,  and  of 
greyish  white  colour,  and  occasionally  coarse  and  even  con- 
glomerate. The  upper  portions  show  false  bedding  distinctly, 
and  separate  into  large  blocks,  while  the  lower  present  a  dis- 
tinct cleavage  at  nearly  right  angles  to  the  plane  of  deposition. 
It  is  quarried  on  Section  77  (see  fig.  1)  for  building  stone,  for 
which  it  is  well  adapted.  The  measurements  taken  there  gave 
the  following  angles,  viz. : — Dip,  16  degrees  easterly  (average), 
and  strike  N.  68  degrees  E.  The  aame  rock  also  forms  escarp- 
ments on  the  seaward  faces  of  the  hills  in  Sections  38,  81,  &e., 
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overlying  unconf  ormably  for  some  distance  directly  the  Ardros- 
san Marbles.  Its  thickness  seems  nowhere  considerable,  20 
feet  being  probably  the  maximum.  Throughout  the  whole 
extent  of  this  sandstone  no  fossils  have  been  observed,  except 
some  holes  resembling  those  of  Pkoladt. 

South  of  Parara  Station,  Sections  81,  22,  21,  Ac.  (fig.  1), 
some  peculiar  strata  intervene  between  the  "  Ardrossan  Sand- 
stone and  the  Marbles,  viz.,  a  variegated  and  a  dark-coloured 
limestone,  and  white  and  yellow  marbles  (fig.  3),  conformable 
with  the  "  Ardrossan  Sandstone"  and  each  other,  but  unconform- 
able to  the  marbles.  The  planes  of  stratification  are  so  obliterated 
in  the  exposed  portions,  that  their  angle  of  dip  has  only  been 
surmised  from  the  general  agreement  of  their  exposed  faces  in 
vertical  distance  from  each  other  and  the  "Ardrossan  Sand- 
stone," in  any  section  from  E.  to  W.  But  thiB  is  not  the  case  in 
the  direction  N.  to  S. ;  on  the  contrary,  here  the  lowest  bed 
appears  first  on  the  summit  of  the  hill  in  Section  31  ■  (see 
fig.  1),  and  subsequently  the  others,  attaining  gradually  larger 
dimensions.  In  Section  21,  to  which  only  my  observations 
extend,  the  lower  white  and  yellow  crystalline  limestones 
occupy  the  lowest  depressions,  concealing  the  marbles  entirely. 
Not  having  at  all  observed  it  further  south,  it  seems  to  be  of 
local  occurrence  only,  perhaps  filling  up  au  ancient  valley  or 
basin ;  but  my  observations  are  not  sufficient  to  pronounce  a 
decided  opinion.  Both  varieties  of  the  upper  marbles  contain 
distinct  fossils  and  abundantly  minute  fragments  of  such,  but 
the  upper  one  by  far  the  most,  conspicuous  among  which  occurs 
a  trilobite,  and  coral  structure  appears  to  perfection  in  sea-rolled 
pebbles,  when  the  fossil  shows  in  beautiful  contrast  of  colour 
upon  the  smooth  surface.  Professor  Tate  holds  the  tentative 
opinion  that  the  fossils  are  of  Lower  Silurian  age.  The  dense, 
hght-coloured  marble  seems  to  contain  no  fossils. 

pM-Srummr. 
The  "  Ardrossan  Marbles "  form  the  basement   rock  fro 
Ardrossan   to    Muloowurtio   Point,   along    the  coast.      T" 
consist  of  yellowish  or  pink  coloured  (not  variegated)  saccl" 
limestones  (figs.  2  ana  8)  with  well- developed  jointi 
obliterated  stratification.      At  the  surface  disintegr- 
nibble,  a  short  distance  below  they  form  large  &~ 
•wmiiigly    well   adapted  for  ornamental   build'' 
™ing  capable,  on  account  of  their  fineness  r 
t°cemng  a  beautiful  polish — especially  the  p' 
"hnost  limitless  supply  could  easily  be  obt- 
*urtie  Point,  where  it  forme  the  foot  of  * 
**  level,  this  limestone  is  intorstratifie^ 
Hon  ore,  assuming,  by  atmospheric  ar 
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polish,  exhibiting  finely  the  irregular  reticulated  structure. 
No  fossil*  have  been  observed  (dendritdcal  mots-like  figure* 
cover,  more  or  lean  profusely,  the  cleavage  plane*).  The  thick- 
ness of  the  stratum  is  very  considerable,  but  has  not  been 
ascertained  numerically.  Dip  59fc  degress  easterly ;  strike  N., 
8  degrees  E. 

The  costeening  pits  of  the  Parara  Mine  reveal  the  upper 
portion  of  grey  Micaceous  Slates,  extending  for  several 
hundred  yards  E.W.,  otherwise  concealed  by  the  surface 
deposits.  Sip,  59£  degrees  to  71  degrees  easterly  ;  apparent 
strike,  X.,  5  degrees  W.  A  dark  talcose  schist  occurs  in  the 
talus  of  the  same  mine.     (Figs.  1  and  2.) 

The  Micaceous  Slate  is  succeed  by  a  dark  green  Chloritic 
(or  talcose)  and  Hornblendic  schists,  several  hundred  feet 
thick,  with  an  increasing  dip  of  about  78  degrees  easterly 
average ;  strike  uearly  N.S.     (Plan  2,  section  8.) 

These  schists  directly  abut  upon  a  coarse  porphyroid  granite. 
(figs.  1  and  2.)  The  component,  whitish  or  red  felspar,  is  greatly 
in  excess  of  the  white  or  smoky  quartz.  Mica  is  sparingly 
disseminated  through  the  mass  in  lamina  of  medium  sise,  while 
black  tourmaline  crystals  intermix  with  the  whole.  The 
character  of  the  granite  is  intrusive,  alternating  with  Mica 
Slates  and  Hornblende  schists  as  far  as  I  could  trace  it — that 
is  about  two  miles — forming  dykes  from  less  than  a  yard  to 
several  hundred  feet.  To  judge  by  a  shrub,  Melaleuca  wmcinata, 
I  only  observed  growing  on  granite  soils,  the  granite  extendi 
to  within  about  two  miles  of  Maitland,.  i.e.,  about  ten 
miles  E.W.,  but  is  hidden  by  the  surface  clay  and  travertine. 
Two  miles  south  of  Muloowurtie  Point,  at  Hart's  Mine,  it 
forms  the  foot  of  the  Coast  Cliff,  consisting  there  almost  of 
pure  red  felspar. 

The  following  synopsis  of  the  rocks  observed  represents  my 
idea  of  their  succession  in  time : — 


C  1-  Surface  deposits. 

w™*r  TflrtUrv  )  2-  LimMt°oe  concretions  (on  lower  levels). 

Wewer  lertiaryj  ^  Travertine  (on  higher  levels). 

(,  4.  Clays  and  Gravels. 

(  6.  Ardrostan  Clays  and  Sands. 

Older  Tertiary  1  6.  Turritella  Grits. 


.  Muloowurtie  Clays. 

8.  Ardrossan  Sandstone. 

T„„  q:i ;„„  \   9'  Parara  Limestone  (fosriliferous). 

Lower  Silurian  -J  1ft  ^^  ^  ^^  ^^jf^  ^ 

cioui  limestone. 


r  8.  j 

\  »] 

1  J 10.  i 
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Pre-Silurian 
Plutonic 


11.  Ardrossan  Marbles. 

12.  Micaceous  Slates. 

13.  Talcose,     Chloritic, 

Schists. 

14.  Granite. 


and    Hornblendic 


Note. — The  Ferruginous  Shales  represented  in  fig.  2  as 
orerlying  the  "  Micaceous  Slates,"  have  since  been  ascertained 
to  be  decomposed  portions  of  them. 


Note  on  the  Artificial  Production 
of  Crystallised  Atacamitb. 

By  T.  C.  Cloud,  Assoc.  Boy.  Sch.  Mines,  F.C.S.,  Ac. 
[OommnalMted  by  the  President.] 

It  is  well  known  to  chemists  that  the  hydrous  oxychloride  of 
copper  is  produced  when  oxide  of  copper  is  acted  upon  under 
favourable  conditions  by  certain  soluble  chlorides,  notably 
those  of  ammonia  and  sodium,  but  hitherto  the  attempt  to 
obtain  this  substance  in  the  form  of  definite  crystals  has  not 
been  successful.  I  have,  however,  to  record  the  conditions 
under  which  I  have  found  this  substance  produced.  At  the 
Wallaroo  Smelting  Works  there  are  large  underground  culverts 
connecting  the  various  smelting  furnaces  with  the  stack.  Prom 
certain  of  these  furnaces  a  substance  is  produced  which  deposits 
in  the  culvert.  This  culvert-deposit  consists  almost  entirely  of 
cupric  oxide,  with  a  small  proportion  of  an  hydrous  cupric 
sulphate.  At  one  part  of  the  culvert  there  is  a  small,  but  con- 
stant infiltration  of  seawater,  which  in  contact  with  tha  culvert- 
deposit  above  described,  and  under  the  influence  of  the  high 
temperature  necessarily  existing  in  such  a  culvert,  has  in  the 
course  of  not  more  than  twelve  months  produced  the  hydrous 
oxychloride  of  copper  in  a  crystalline  condition. 

The  crystals  were  found  between  separated  layers  of  the 
culvert- deposit,  which  at  this  point  of  the  culvert  was  almost 
entirely  converted  into  a  massive  hydrous  oxychloride  of  copper. 
The  crystals  were  not  large,  the  largest  being  about  one- 
twentieth  of  an  inch  in  diameter.  An  examination  of  these 
under  the  microscope  showed  that  the  crystalline  form  was  a 
combination  of  rhombic,  prism,  pyramid,  pinacoid,  and  domes ; 
in  fact,  the  exaet  form  of  Atacanrite. 

The  colour  was  rather  lighter  than  most  specimens  of  the 
natural  mineral  that  I  have  met  with.  A  chemical  examination 
was  not  made,  as  it  was  found  practically  impossible  to  obtain 
a  sufficient  quantity  of  the  crystals  free  from  the  massive 
deposit  upon  which  they  were  formed,  and  as  this  portion  con- 
tained a  quantity  of  more  or  less  unaltered  deposit,  its  presence 
in  the  sample  taken  for  analysis  would  have  vitiated  the  result. 

Having  due  regard,  however,  to  the  conditions  under  which 
this  substance  was  formed,  and  also  to  its  appearance  and 
crystalline  character,  I  think  I  am  justified  in  stating  that  we 
have  here  an  instance  of  the  artificial  formation  of  crystallised 
Atacamite. 


??*U  3. 


The  Aborigines  of  South  Australia. 

By  J.  D.  "Woodb. 

[CommnniMUd  by  the  Prtwidant.] 

Nearly    three  hundred  and  forty  years  have  passed  away 

since  Portuguese  enterprise  made  known  to  the  world  the 

existence  of  the  Australian  continent.    More  than  100  years 

ago  Captain  Cook  took  possession  of  New  Holland  in  the  name 

of  King   George  III.     An  immense  number  of  natives  with 

their  poBseasiouB  came  under  British  rule.      But   while  the 

country  has  expanded  into  a  number  of  States  which  occupy  a 

splendid  position  in  the  family  of  nations,  the  native  races 

have  in  a  great  measure  passed  out  of  existence,  and  their 

history  can  only  be  traced  with  difficulty  through  the  scattered 

and  imperfect  records  which  private  persons  have  left  behind 

them.     The  mode  in  which  the  first  Australian  settlement  was 

commenced  and  carried  on  for  years  was  not  favorable  to  any 

scientific  consideration  of  the  Australian  savage  as  a  portion 

of  the  human  family.    His  occupation  of  the  soil  was  more  an 

accident  than  a  part  of  a  grand  providential  design.    His  land 

was  handed  over  to  men  who  could  show  no  claim  to  it  except 

that  which  rests  on  the  right  of  the  strong.    The  blackfellow 

came  before  long  to  be  looked  upon  as  an  interloper,  one  who 

had  no  right  even  on  the  soil,  and  his  life  was  held  of  little 

more  account  than  that  of  the  kangaroo,  which  constituted  a 

chief  part  of  his  daily  food.     A  learned  Judge  in  Tasmania  in 

the  early  days  formally  decided  that  the  lessee  of  a  sheeprun 

could  prevent  aboriginal  natives  from  "trespassing"  on  the 

land  included  in  the  lease.     Botany  Bay,  where  Cook  first  put 

foot  on  shore,  was  inhabited  by  a  large  native  population. 

They  offered  no  serious  resistance  to  his  landing,  but  those 

who  were  present  at  that  time  showed  at  least  that  they  did 

not  hail  the  new  arrivals  with  much  satisfaction.    The  actual 

occupation  of  New  Holland  by  the  English  did  not  take  place 

for  many  years  afterwards.      Captain   Phillip,    B.N.,    who 

founded  the  first  settlement  in  1768,  was  met  by  a  large 

number  of  aborigines,  who  at  first  made  a  slight  demonstration 

against  the  new  comers,  but  their  weapons  were  soon  laid 

■side,  and  they  became  friendly  with  the  intruders.    This  is 

the  substance  of  the  accounts  of  the  Australian  natives  who 

first  came  into  contact  with  the  white  men. 


The  physical  characteristic  a  of  the  natives  who  inhabited  the 
eastern  snores  of  Australia  in  those  days,  as  far  as  any  note  was 
taken  of  them,  appeared  to  be  in  all  respects  similar  to  those  of 
the  tribes  who  have  occupied  the  coast  line  in  other  parts  of  the 
continent.  The  men  were  tall  and  well  formed.  They  had 
broad  foreheads,  wide  mouths,  small  piercing  eyes,  flattened 
noses,  and  thick  black  hair.  Their  chests  were  deep,  but  their 
lower  limbs  thin  and  ill-developed  as  compared  with  those  of 
average  Europeans.  They  were  remarkable  for  the  beauty  and 
strength  of  their  teeth,  for  the  boldness  of  their  carriage, 
and  for  the  comparative  Bmallness  of  their  hands  and  feet. 
Although  perfectly  black,  they  were  different  in  appearance 
from  the  natives  of  Africa,  wanting  the  woolly  hair  and  the 

Seat  thickness  of  lips  for  which  the  latter  are  remarkable. 
ie  women  were  smaller  than  the  men  i  in  appearance  worse 
looking,  and  with  frames  not  so  well  developed.  The  aborigines 
all  round  the  Australian  coastline  bear  the  same  description, 
and  are  supposed  to  have  sprung  from  one  source. 

This  supposition  is  to  a  great  extent  confirmed  by  a  general 
uniformity  of  customs,  a  similar  uniformity  in  the  laws  which 
govern  the  relationships  of  individuals  to  members  of  their 
own  tribes,  and  to  those  of  the  tribes  to  which  their  parents 
belong,  and  also  by  the  uniformity  in  those  lawB  which  apply 
to  the  possession  and  occupation  of  territory.  Their  weapons 
are  generally  similar,  everywhere  consisting  of  spears,  shields, 
boomerangs,  wooden  axes  and  waddies,  or  clubs.  The  Botany 
Bay  natives  had  bows  and  arrows.  These  are  uncommon.  In 
some  portions  of  Australia  the  spears  are  pointed  with  flint  or 
stone  neadi  and  barbs,  and  the  natives  in  some  places  use  flint 
knives  and  stone  hatchets  or  tomahawks,  the  heads  of  which 
are  fixed  into  cleft  sticks,  and  secured  with  a  rude  kind  of  cord 
firmly  kept  together  by  some  resinous  substance.  On  the 
seashore  canoes  made  of  bark  are  commonly  used  for  fishing, 
but  only  where  the  indigenous  trees  are  large  and  abundant, 
and  access  to  the  beach  is  easy. 

The  languages,  or  rather  the  dialects,  which  are  or  were  in 
use  in  those  portions  of  the  country  which  have  been  opened 
out  by  the  progress  of  settlement  afford  strong  presumptive 
evidence  of  a  common  origin.  Although  far  from  complete 
they  are  sufficiently  numerous  to  furnish  satisfactory  basis  of 
comparison,  which  have  led  those  who  have  investigated  the 
question  to  the  belief  that  they  are  no  more  than  modifications 
of  one  form  of  speech  which  some  peculiar  customs  have  called 
into  existence.  One  of  these  is  the  practice  of  never  uttering 
the  names  of  dead  persons.  Now  as  the  names  of  the  natives 
are  mostly  the  names  of  some  natural  features  of  the  places  in 
which  the  bearers  are  born  or  after  some  creature  or  special 


name  of  these  also,  and  the  new  names  in  time  become  fixed 
terms  in  the  language,  instead  of  serving  m  a  temporary  expe- 
dient. The  effect  of  this  when  in  operation  amongst  hundreds 
of  distinct  tribes  can  easily  be  imagined.  The  marriage  cere- 
monies vary  to  some  extent  amongst  different  tribes.  In  some 
cases  the  wives  are  stolen  from  other  tribes,  in  others  they  are 
sold  or  given  away.  In  nearly  all  cases  they  are  promised  or 
disposed  of  whilst  still  children  or  even  infants,  and  the 
promise  is  almost  universally  rigidly  performed.  If  the  first 
husband  should  die  the  woman  belongs  to  his  hen* — that  is,  a 
brother  succeeds  to  the  wives  and  offspring  of  his  deceased 
brother  if  they  both  hear  the  same  family  name.  On  this  some 
remarks  will  he  made  further  on.  The  stealing  of  a  wife  is 
always  avenged  as  an  act  of  warlike  aggression.  Where  the 
laws  relating  to  marriage  are  carried  out  with  some  degree  of 
strictness,  it  might  be  supposed  that  the  chastity  of  the  females 
would  be  respected  and  preserved.  This  is  far  from  being  the 
case  all  through  the  continent.  On  the  Northern  coast  it  is 
most  rigorously  enforced,  but  in  the  Central  and  Southern 
portions  such  a  thing  is  not  thought  of.  In  fact  the  orgies 
which  the  tribes  carry  on  amongst  themselves  and  amongst 
other  tribes  which  meet  them  on  friendly  terms  will  not  bear 
description.  Mr.  Eyre,  who  was  Protector  of  Aborigines  at 
Moorondie  in  1841,  treats  of  this  subject  at  some  length.  His 
knowledge  of  this  branch  of  the  social  state  of  the  natives 
could  only  be  recorded  in  a  Latin  footnote ;  but  bad  as  that 
was,  it  pales  utterly  before  the  horrors  continually  practised 
on  young  females  amongst  the  tribes  which  occupy  the  country 
about  the  Peake,  Tennant's  Creek,  Alice  Springs,  the  Charlotte 
Waters,  and  amongst  the  Dieyerie  tribe.  A  more  fitting 
opportunity  than  the  present  will  be  taken  to  record  the 
details  of  those  facts  which  have  been  communicated  to  the 
writer  by  trustworthy  authorities,  and  which  are  as  singular 
as  indeed  they  are  revolting.  The  marriage  bond  is  not  con- 
sidered permanent,  a  husband  bartering  away  or  selling  his 
wife  (mostly  an  old  one)  whenever  by  any  means  he  can 
obtain  another.  Of  course  it  will  be  seen  from  this  that  poly- 
gamy is  universal ;  indeed  there  is  no  tribe  of  which  there  is 
any  account  where  it  does  not  obtain ;  but  the  wife  runs  the 
risk  of  losing  her  life  if  she  leaves  her  husband,  and  she  ia 
recaptured  by  him  or  by  the  tribe. 

The  funeral  customs  which  prevail  amongst  different  tribes  are 
by  no  means  uniform.  In  Western  Australia  the  corpse  is  buried 
™  a  grave  laid  out  due  east  and  west,  and  the  face  of  the  dead 
person  is  turned  to  the  east.  The  grave  first,  however,  is  purified 
from  the  presence  of  the  sorcerer  who  caused  the  death,  by  having 


»  quantity  of  branches  burned  in  it.     The  bottom  is  strewn  with 
leaves,  on  which  the  body  is  deposited.    It  is then  covered 
with  branches  secured  by  cross  sticks,  and  finally  filled  with 
earth.      Whilst  the  burning  is  in  progress  an  old  man  of 
the    tribe   attentively    watches   the    grave    to    Bee    in    which 
direction  the  exorcised  sorcerer  travels,  for  that  is  supposed 
to  lead  to  the  detection  of  the  murderer.  Amongst  the  Adelaide 
tribe  a  sort  of  inquest  was  held,  and  the  body  buried  without 
the  formalities  above  noted  ;  but  the  position  of  the  grave  east 
and  west  was  preserved,  and  a  small  fire  at  the  bead    of  the 
grave  was  supposed  to  keep  evil  spirits  away.     Amongst  the 
Murray   tribes  and  those   belonging  to  the  country   around 
Encounter  Bay  tbe  corpse  was  smoked  until  dried,  and  then 
deposited  on  a  platform  in  a  tree  out  of  tbe  reach  of  wild  dogs. 
The  Central  Australian  tribes  eat  their  dead  to  prevent  the 
survivors  sorrowing  for  them.     The  body  is  taken  to  the  grave, 
and  amongst  the  Dieyerie,  at  least,  a  sort  of  inquest  is  held  to 
discover  who  killed  the  deceased,  after  which  the  flesh  ia  cut 
from  the  muscular  parts  of  the  body  and  distributed  amongst 
the  tribe  to  be  eaten.     There  are  certain  rules  by  which   this 
shocking  practice  is  regulated.       Fathers  do  not  eat    their 
children,  but  the  mothers  do.     Other  relatives  eat  each  other 
indiscriminately,  except  that  eons   do  not  eat   their  parents' 
flesh,  &c.    The  other  tribes  in  the  Interior  of  which  the  writer 
has  any  accounts  are  all  addicted  to  the  same  cannibal  customs. 
AH  deaths  are  looked  upon  as  tbe  result  of  witchcraft,  and  are 
avenged  accordingly  on  some  member  of  another  tribe.     When 
a  child  dies  the  mother  eats  the  head,  and  the  children  in  the 
camp  are  fed  with  the  foul  diet  to  cause  them  to  grow.     When 
grown  persons  die  those  who  eat  the  corpse  take  those  portions 
wherein  they  think  the  deceased  person's  abilities  or  distin- 
guishing characteristics  are  supposed  to  have  been  located. 
Infanticide  has  prevailed  all  over  the  continent  for  the  sole 
purpose,  it  seems,  of  leaving  the  wife  free  to  attend  upon  the 
husband  who  for  the  time  may  happen  to  own  her.     The  practice 
of  polygamy  and  of  infanticide,  as  well  as  the  prevalence  of 
other  customs  which  cannot  be  mentioned  here,  have  contributed 
greatly  to  keep  tbe  tribes  from  increasing  to  any  great  extent. 
To  those  who  know  what  these  have  been  in  former  times,  and 
what  they  are  now,  where  the  tribes  are  numerous,  it  is  a  matter 
of  wonder  that  they  have  continued  to  exist  so  long  as  they 
have  done.    Amongst  all  the  tribes  wherever  they  have  been 
found  there  are  special  rites  and  ceremonies  which  must  be 
undergone  by  youths  before  they  can  be  considered  to  be  men. 
The  old  men  are  in  all  cases  most  watchful  on  such  occasions 
lest  their  proceedings  should  be  witnessed  by  strangers,  but  no 
woman  is  Buffered  on  pain  of  death  to  see  what  is  done,  or  to 
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come  near  the  spot  where  the  strange  performance  takes  place. 
In  some  localities  the  rite  of  circumcision  is  all  that  is  necessary. 
This  is  the  case  amongst  the  tribes  near  and  beyond  the  Peake. 
Amongst  other  tribes,  as  in  Western  Australia  and  the  southern 
part  of  this  colony,  the  youth  is  inducted  into  manhood  by 
many  stages,  the  last  of  which  is  not  reached  until  late  in  life. 
In  some  parts  of  the  continent  circumcision  is  not  practised, 
but  the. tribes  that  omit  this  custom  are  not  very  numerous. 
The  tribes  living  about  Alice  Springs,  Charlotte  Waters,  and 
in  the  adjacent  portions  of  the  country  have  customs  by  which 
young  females  oecome  women  and  are  permitted  to  marry. 
The  treatment  they  undergo  on  these  occasions  has  doubtless 
a  powerful  influence  in  checking  a  rapid  multiplication  of  the 
scions  of  the  tribes,  and  from  its  nature  must  not  unfrequently 
end  in  the  deaths  of  some  of  those  who  are  subjected  to  it.  In 
•  paper  like  this  it  is  impossible  to  enter  into  the  particulars 
of  many  of  the  customs,  which  plainly  show  how  low  in  the 
scale  of  humanity  the  Australian  savage  stands.  At  the  same 
time  they  cannot  be  altogether  ignored.  Without  pursuing  the 
subject  further  on  this  occasion  it  may  suffice  to  say  that  the 
inner  life  of  some  of  the  Australian  tribes  is  made  up  of  the 
most  barbarous  cruelties  and  the  most  loathsome  obscenities 
that  can  be  conceived  even  of  a  savage  people.  In 
*pHe  of  this  the  children  that  are  permitted  to  survive 
are  treated  with  the  greatest  kindness  and  affection.  They 
are  well  fed  and  carefully  instructed  in  all  those  essentials 
which  can  fit  them  to  become  useful  and  productive  members 
of  the  community  of  which  they  form  a  part.  This  all  ceases 
when  they  reach  the  adult  stage  of  life.  The  male  becomes 
then  subiect  to  all  the  laws  and  disabilities  of  the  tribe,  and 
the  female  is  the  slave  of  him  who  takes,  buys,  or  steals  her  in 
carriage.  He  has  the  power  of  life  and  death  over  her,  and  this 
is  not  used  with  a  sparing  hand. 

The  corroborie,  as  it  is  called  in  New  South  Wales,  has 
the  same  characteristics  throughout  Australia.  At  times 
rt  partakes  of  a  festal  character;  at  others  it  forms  sort 
°f  a  warlike  demonstration.  One  phase  of  it  is  too  dis- 
gusting for  description.  The  festal  gatherings  amongst 
strange  tribes  very  often  end  in  fights.  These  corrobories 
are  mostly  held  at  or  near  the  full  moon,  and  they  form 
a  strange  and  interesting  sight  when  the  natives  are  numerous 
and  peaceably  inclined  towards  each  other.  The  Peake  and 
Charlotte  Waters  tribes  are  divided  into  four  classes  of 
families  or  subtribes,  called  the  Paruli,  the  Pooningfc,  Pultarfr, 
and  Coomarfr.  A  ParuU  can  only  marry  a  Pooningi,  and  thei* 
c]uldren  only  become  Pultari  or  Coomari.  If  the  ParulA  is 
the  father,  the  children  are  Coomarfr ;  but  if  the  mother,  the 
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offspring  are  Pultara.  A  Pultara  may  only  marry  a  Coomari. 
If  male  the  children  are  Pooninga,  if  female  Parula.  Similar 
rules  prevail  in  Western  Australia,  in  Queensland  amongst  the 
southern  tribes,  and  amongst  the  Dieyerie ;  no  doubt  they 
exist  elsewhere.  The  custom  reduced  to  simple  terms  is  that 
children  of  either  sex  always  take  their  mother's  family  name, 
and  a  man  cannot  marry  a  woman  of  his  own  family  name. 
Sir  George  Grey,  in  dwelling  on  this  circumstance,  notices  in 
it  a  coincidence  with  customs  which  prevail  amongst  the  North 
American  Indians.  It  is  stated  in  Mr.  Taplin's  work  (on  the 
authority  of  the  fie  v.  Mr.  Tison)  that  it  exists  amongst  the 
Tamil  and  Telugu  population  of  Southern  India,  as  well  as 
amongst  the  natives  of  Fiji  and  the  Friendly  Islands.  How  it 
came  to  Australia  is  one  of  those  mysteries  which  probably 
will  never  be  cleared  up. 

The  natives  in  general  have  no  notion  of  accumulating 
property  except  as  far  as  relates  to  their  weapons  for 
hunting  and  war,  and  those  few  articles  made  by  the  women 
in  their  rude  domestic  economy.  In  the  Interior,  however, 
a  sort  of  trade  is  carried  on  amongst  distant  tribes.  In  the 
North  one  association  of  tribes  supplies  another  at  a  distance 
with  shields  and  other  arlicles  through  the  agency  of  an  inter- 
mediate tribe,  receiving  at  their  hands  supplies  of  red  ochre, 
which  is  used  in  some  of  their  ceremonies,  but  which  is  not  to 
be  found  in  the  country  in  which  the  shields  are  made.  The 
Dieyerie  tribe  have  a  sort  of  trade  among  themselves,  but  it 
seems  to  begin  and  end  with  a  love  of  novelty  without  leading 
to  accumulation.  It  has  already  been  pointed  out  that  wives 
are  frequently  bought  and  sold.  Some  of  the  tribes  that  have 
been  met  with  in  the  Interior  have  shown  themselves  to  be 
peaceable  and  friendly  to  white  men.  Such  natives  were  met 
with  by  Bourke  and  Wills,  and  some  by  the  Overland  Tele- 
graph Construction  party,  and  to  a  friendly  tribe  the  safety  of 
Colonel  Warburton's  party  was  due.  As  a  rule,  however,  they 
are  hostile  to  all  strangers,  cruel,  and  treacherous.  They  are, 
moreover,  accomplished  thieves,  taking  by  stealth  or  stratagem 
any  of  the  coveted  articles  commonly  seen  in  the  hands  of 
white  men,  when  they  cannot  obtain  them  by  murdering  the 
possessors.  From  the  testimony  of  writers  who  had  a  know- 
ledge of  the  natives  of  Australia  in  New  South  Wales  before 
the  foundation  of  this  province,  it  seems  clear  that  individual 
natives  actually  possessed  property  in  the  land  on  which  they 
lived,  as  distinct  from  that  of  the  tribe.  The  same  fact  existed 
in  Western  Australia,  and  it  was  officially  stated  to  exist  in 
South  Australia.  The  evidence  is  to  be  found  in  the  second 
report  of  a  Select  Committee  of  the  House  of  Commons  on 
South  Australia.  Certain  it  is  that  in  all  cases  the  intrusion  of 
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one  tribe  into  the  territory  of  another  without  leave  or 
imitation  i§  regarded  M  an  act  of  war,  and  in  resented  accor- 
dingly. If  this  intertribal  custom  in  connection  with  the  fact  of 
ownership,  personal  and  tribal,  could  have  been  impressed  upon 
or  had  been  recognised  by  those  who  controlled  the  process  of 
settlement  in  the  Australian  colonies  when  they  were  founded  it 
is  not  improbable  that  the  natives  would  not  have  disappeared  as 
fast  as  they  have  done.  The  recognition  of  the  rights  of  a 
tribe  or  of  an  individual  must  have  entailed  some  official 
attempt  to  preserve  the  language,  in  order  to  make  the  record 
of  sale  or  transfer  complete,  and  this  again  must  have  brought 
with  it  a  careful  observation  of  manners  and  customs,  which  in 
a  scientific  point  of  view  would  have  been  of  the  greatest  value 
at  the  present  time.  ,  The  rights  of  the  natives,  although 
enforced  against  each  other,  were  not  enforced  against  the 
Europeans,  and  the  result  is  now  before  ue  in  the  absolute 
extinction  of  those  tribes  who  were  first  associated  with 
Europeans,  and  the  total  loss  of  their  language.  Amongst 
existing  tribes,  and  those  whose  histories  have  been  recorded, 
there  seems  to  be  one  system  of  law  which  applies  to  offences 
of  a  grave  character.  Murder  is  invariably  punished  with 
death.  There  is  no  known  deviation  from  this  rule.  Adultery, 
strange  to  say,  is  similarly  punished  unless  it  should  occur  with 
the  consent  or  connivance  of  the  husband.  The  intermarriage 
of  individuals  of  the  same  family  is  looked  upon  as  incestuous, 
and  is  avenged  by  death.  Amongst  the  natives  at  Alice 
Springs  and  the  surrounding  country  the  punishment  inflicted 
on  the  offending  woman  is  horrible.  She  is  mutilated  with 
stone  knives,  and  in  one  instance  narrated  in  a  letter  in  the 
writer's  possession  the  unfortunate  delinquent  was  so  cut 
about  that  her  bowels  came  out  through  her  back.  The  natives, 
however,  do  worse  than  this,  and  such  treatment  may  be 
regarded  as  merciful  in  comparison  with  some  of  the  punish- 
ments they  inflict  on  such  occasions.  If  a  native  has  killed 
another  his  life  is  forfeited  to  the  tribe  of  the  deceased.  If  he 
should  die  or  succeed  in  eluding  the  vengeance  of  those  who 
seek  his  life  his  brother  or  some  other  relation  must  suffer  in 
his  place.  For  trifling  offences  the  guilty  person  submits  to 
have  a  spear  thrust  through  his  leg  or  arm,  an  infliction  which 
is  held  to  wipe  out  all  but  capital  crimes.  At  this  point  I 
must  close.  Other  peculiarities  of  the  Australian  savage, 
relating  to  bis  superstitions,  bis  mode  of  procuring  his  food,  of 
cooking  it,  and  of  the  laws  which  fix  its  consumption,  and  its 
manufacture,  would  occupy  too  much  of  the  time  of  the  Society 
for  one  evening.  On  a  future  occasion  I  hope  to  supplement 
this  paper  by  another  and  place  before  the  Society  some 
particulars  relating   to    tribes    only  recently    met  with   i 


Sorthern  Australia  ind  Qneenaland.  In  the  meantime  the 
writer  begi  indulgent  consideration  for  the  imperfection* 
which  are  manifest  in  this  paper.  The  coramttuicait  iobb  which 
were  expected  from  the  quarter*  above  mentioned  did  not  come 
to  hand  m  expected.  The  preparation  of  thin  paper  was  con- 
sequently postponed  from  time  to  time,  and  waa  eventually 
completed  in  tome  haate. 


A  List  of  Australian  Starfishes. 

By  the  Set   J.  E.  Tkhibon  Woods,  F.G.S.,  F.L.8., 

President  of  the  Linnean  Soc,  N.S.W.,  Hon.  Member  of  the 

Adelaide  Phil.  Soc.,  Ac.,  Ac. 

A  list  of  Australian  Starfishes  has  long  been  a  desideratum 
amongst  naturalist*.  It  has  been  rather  difficult  to  obtain, 
because  of  the  scattered  way  in  which  the  various  species 
peculiar  to  our  coasts  have  been  described.  The  British 
Museum  Catalogue  of  Gray  is  very  imperfect,  and  the 
•ante  mar  he  said  of  Mailer  A  Trotchel  s  System  der  Asteriden 
(Braunsnweig,  4to.,  1842,  with  twelve  copper  plates.)  Agassiz's 
Memories  on  the  subject  hare  never  been  completed,  and  at 
the  present  day  there  is  no  good  general  work  on  Starfishes. 
Quite  recently  (1878) ,  M.  Edniond  Perrier,  Professor  of  Zoology 
(Mollusca  and  Zoophytes)  at  the  Museum  of  Natural  History 
in  Paris  since  1876,  has  published  a  very  interesting  memoir  on 
the  geographical  distribution  of  Starfishes  (Nouvilles  Archives 
du  Museum,  2nd  aeries,  vol.  1,  p.  1.)  The  nature  of  the  essay 
does  not  permit  of  any  definition  of  species  or  genera,  but  he 
gives  lists  of  names  which  will  be  found  very  useful  to  the 
inquirer.  It  is  pleasing  to  observe  also  that  he  makes 
nattering  mention  of  the  work  of  Captain  Hutton,  of  New 
Zealand,  the  only  naturalist  who  has  dealt  with  the  subject  in 
Australasia.  In  dividing  the  Pacific  region  into  four  provinces 
Professor  Perrier  makes  the  Australian  region  one  and  gives 
us  credit  for  46  species.  I  am  enabled  to  increase  the  number 
to  some  extent  in  the  list  which  I  subjoin,  but  I  am  fully  aware 
how  imperfect  it  must  be  since  more  than  70  have  been  deter- 
mined by  me  in  the  various  Australian  collections,  public  and 
private,  and  from  specimens  found  by  myself.  It  will  be  seen 
also  that  I  am  able  to  afford  information  as  to  the  habitat  of  a 
very  few  of  the  species  named,  but  I  propose  to  follow  this 
j?rfaf  paper  with  a  much  more  detailed  one,  in  which  I  shall 
furnish  bibliographical  references.  I  venture,  however,  to 
hope  that  this  very  brief  enumeration  will  give  some  help  to 
students  and  naturalists  who  may  desire  to  deal  with  the 
"uoject.  I  shall  be  very  glad  to  receive  further  communications 
from  any  one  on  the  subject,  who  may  know  of  Australian 
"pedes  not  enumerated  here,  so  as  to  make  my  future  list  as 
complete  ae  possible. 
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Family  Abtebiaixx. 
Gents — Astebias,  Linni,  62  species. 

1.  A.  CALAMABIA,  Gray. 

Common  in  Port  Jackson,  Twofold  Bay,  and  probably 
on  all  the  South-East  coast  of  Australia.  Tasmania ; 
also  in  the  Mauritius  and  New  Zealand. 

2.  A.  fuxoifeba,  E.  Perrier. 
8.  A.  globifera,  Gray. 

Tasmania. 

4.  A.  qbajtteba,  Lamarck. 

Australia. 

With  fire  subterete  rays,  reticulately  granular,  longer 
granules,  shot-like.  The  back  is  covered  with  a  net- 
work of  round  grains,  with  granular,  smooth-like 
points,  some  small,  some  large,  with  a  small  pedicel. 

5.  A.  polyp  lax,  Mailer  and  Trotckel. 

Tasmania. 

6.  A.  snnrsoiDKA,  E.  Perrier. 

Storm  Bay,  Tasmania. 

7.  A.  TENVispnrA,  Lamarck. 

This  is  a  Mediterranean  species,  and  its  occurrence  in 
Australia  is  doubtful.  Von  Martensis  the  authority. 
It  has,  however,  a  yery  wide  range,  and  occurs  in 
Mauritius. 

Gejots  Calyastbbias,  Perrier. 

8.  C.  astebiwoidkh,  E.  Perrier. 

Cape  Grenvillc,  Torres  Straits,  North  Australia. 

Family  EcHiKASTKBra*. 
Genus  Solastxb,  Forbei,  S  species. 


Family  LiNCKiAnx. 
Genus  Nectbia,  2  species. 

10.  N.  OCELLIFKRA,  Lamarck. 

It  may  help  to  its  identification  to  give  its  diagnosis. 
Unarmed,  pentagonal  angles  extended,  corniculato; 
back  convex,  tesselated  with  rounded  granular,  nearly 
spherical  plates. 

Family  Gokiasterid^. 
Genus  Asthenia,  Graf,  7  species. 

11.  A.  acuta,  E.  Perrier. 

12.  A.  tuberculosa.  Gray. 

Port  Essington. 
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Gurus  Culoita,  Gray,  8  specie*. 
18.  C.  PXRuvoDLABta,  Gray. 

N.  E.  Australia.  Chevert  expedition.  West  Australia 
(Gray). 

14.  C.  Noyjj  GcnrajB,  Hauler  and  Trotekel. 

N.  E.  Australia.     Chevort  Expedition. 
Gurus  Ooinosiscus,  Midler  and  Trotc&el,  9  species. 

15.  6.  SXBtAXDB,  Mutter  and  ZV-osaasi.. 

South-West  Australia. 

GzBTts  Pehtaceeos,  Linck,  81  species. 

16.  F.  AUSTRALIA,  I.iilkm. 

17.  P.  FauTKxnrn,  Gray. 

18.  F.  gracilis,  Litken. 

East  Australia. 

19.  P.  gbatjulobub,  Gray. 

West  Australia. 

20.  P.  BTODCLOflVS,  f .  Perrkr. 

21.  P.  vjj,TTrmTOs,  Mailer  and  IWweAaZ. 

South- Weat  Australia. 

22.  P.  tvbbitub,  Linck. 

N.E.  coast,  Cape  Grenrille ;  Port  Essington  flbfej . 
G-Kjnjs  Pent  ago  kasteb,  Linck,  94  species. 

23.  P.  paxillobus,  Gray. 

Port  Essington. 

24.  P.  rrxo.UAi.iS,  Grog. 

Endeavour  Bitot. 
26.  P.  spnrutosua,  Gray. 

Port  Denison,  Cleveland  Bay. 

26.  P.  (Dokigaka)  Dt/bxui,  Gray. 

West  Australia.    South  Australia  (Tate.) 

27.  P.  (Dobisoha)  Gurnni,  E.  Perrier, 

Who  gives  the  locality  George  Town,  Australia,  pro- 
bably meaning  George  Town  at  Fort  Dalyrmple, 
Tasmania.  The  species  is  found  on  the  Victorian 
coasts  also. 

28.  P.  (DoBIGOWa)  TULCHELLUS. 

New  South  Wales  coast,  Tasmania,  and  New  Zealand. 

29.  F.  (Stbxkasteb)  Beichkbi,  Gray. 

North-East  Australia,  New  Guinea. 

80.  P.  (Stellasteb)  Childeeni,  Gray. 

Port  Darwin,  Cape  Cleveland. 

81.  P.  (Stellasteb)  granulosus,  S.  Perrier. 

New  South  Wales. 
83.  P.  (Stellastib)  Incbi,  Gray. 

South  Australia,  King's  Island,  Cape  York. 
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88.  P.  (Tosia)  Ajn-BOLoeoRuii,  Mutter  and  Tntckd. 
84.  P.  (Tosia)  aubatus,  Gray. 

86.  P.  (Tobia)  austkalih,  Gray. 

West  Australia.    South  Australia  and  Tasmania  (2I»(4 
36.  P.  (Tobia)  shaitdib. 
West  Australia. 

87.  P.  (Tosia)  MAONiFrccs,  Jfwtter  and  Trotekel. 

Tasmania  and  Bass'  Straits.     Apollo  Bay? 

88.  P.  (Tosia)  kobilib,  Mutter  and  IroaftW. 

Manly  Beach,  New  South  Wales  P  South- Wart 
Australia. 

89.  P.  (Tosia)  ohjjatus,  Mutter  and  Trotehel. 

Port  Stephens  or  Moreton  Bay? 

40.  P.  (Tobia)  eubek,  Gray. 

South  Coast? 

41.  P.  (Tosia)  tvbxbculabib,  &"<>£. 

Swan  River  and  Champion  Hirer,  West  Australia. 

FAMILY  ABTEBIinDi. 

Grants  Abtbbina,  Nardo,  28  species. 

42.  A.  caxcab,  Lamanarek. 

This  species  is  very  common  all  along  the  south  coM 
and  in  N.  S.  Wales  as  far  as  Port  Jackson.  Tasmania? 
48.  A.  exigtja,  Lamarck. 

The  same  localities,  and  extending  into  Tropical  Aus- 
tralia. It  is  also  found  at  the  Cape  of  Good  Hop*, 
Java,  the  Mollueas:  Very  small;  pentagonal,  convex, 
with  very  minute  pores  ;  concave  papillose  belo*. 

44.  A.  Goran,  Gray. 

All  the  south  coast  and  Tasmania. 

45.  A.  Bkqui^bis,  Ferrili. 

Australia,  and  in  New  Zealand. 

Gents  Patricia,  Gray,  2  species. 

46.  P.  CBASSA,   Gray. 

West  Australia, 

47.  P.  OCELL1FERA,   Gray. 

West  Australia. 

FAMILY  AsTBOPECTKNrDX. 

Genus  Asteopecten,  Linck,  62  species. 

48.  A.  POlyacavthus,  Mutter  and  Trotehel. 

Very  common  in  Port  Jackson. 

49.  A.  TBISKBIATUS,  Philippi. 

South- West  Australia. 

50.  A.  Pbksstt,  Mutter  and  Troecltel. 

West  Australia;  South-West  Australia  (M-  sod  *y 


51.  A.  tappa,  MuUer  and  Troteiel. 

South- West  Australia  (M.  and  T.).    Port   Jackson. 
I  am  not  certain  of  thia  identification;  it  may  be  an 
nndeacribed  species. 
Gekts  Abchastks,  Mvller  and  Tmtehtl,  9  species. 

62.  A.  augblattts,  Muller  and  Trotahtl. 

Fort  Darwin.    Torres  Straits. 

63.  A.  TiPiciis,  Mwtttr  and  Trotekel. 

Cape  QrBiiTillo,  Endeavour  Eivor,  Fort  Darwin. 
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The  western  portion  of  the  country  which  lice  around  the 
Head  of  the  Great  Australian  Bight  in  almost  a  terra  incognita 
to  the  naturalist,  though  its  topography  is  fairly  known. 
Because  of  its  unique  structure,  and  co-ordinate  peculiarities  in 
ita  fauna  and  flora,  it  claims  our  chief  interest.  The  eastern 
portion  is  not  devoid  of  interest,  but  it  lacks  the  novelty  of 
isolation  and  inhospitality ;  its  leading  characters  are  those  of 
the  whole  region  extending  to  Spencer's  Gulf.  In  this  paper 
I  confine  myself  almost  exclusively  to  the  western  portion,  to 
which  I  have  given  the  name  of  the  Bunda  Plateau,  but  inci- 
dental references  are  made  to  the  other. 

BOUND ABIES  OF  THE  BUNDA   PLATEAU. 

They  are  on  the  south,  the  line  of  perpendicular  sea-cliffa 
which  stretch  in  an  unbroken  and  inaccessible  wall,  commencing 
at  three  miles  west  from  the  Head  of  the  Great  Australian 
Bight  to  the  headland  called  Wilson's  Bluff,  on  the  frontier  of 
West  Australia,  and  having  a  frontage  of  a  straight  line  of 
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25,  1811,  he  reached  Keer-Kumban-Kanwe*  on  March  8. 
Setting  off  on  the  7th,  the  journey  across  the  Bunda  Plateau 
to  the  sand-hills  at  Eucla  was  accomplished  on  the  11th,  "  and 
thus  on  the  'fifth  day  of  our  Bufferings  we  were  again  blessed 
with  an  abundance  of  water."  Thus  a  journey  of  about  140 
miles  was  accomplished  in  fire  days,  during  which  time  no  water 
was  obtained,  and  the  distress  endured  by  men  and  animals  m 
extreme. 

In  1860  Major  "Warburton  contrived  to  reach  86  miles 
beyond  the  Head  of  the  Bight,  and  made  several  journeys  from 
the  coast  in  a  north  and  north-west  direction  for  a  distance  of 
about  60  miles.  He  found  the  district  to  the  north  to  be  a 
dreary  waste,  destitute  of  food  and  water.  Bain  seldom  fell, 
and  when  it  did  was  immediately  absorbed  by  the  arid  soil. 
The  above  paragraph  is  quoted  from  "  Forrest's  Explorations," 
p.  77,  but  I  do  not  know  the  source  of  his  information. 

Captain  Delisser  was  employed  in  1865-6  by  this  Govern- 
ment to  survey  certain  lines  within  the  district.  His  observa- 
tions are  affixed  to  the  "  Plan  showing  Surveys  and  Explora- 
tions by  Mr.  E.  A.  Delisser  in  the  vicinity  of  the  Great  Bight 
and  Fowler's  Bay,"  published  by  the  Survey  Office  in  August, 
1867.  One  line  of  traverse  was  from  the  Head  of  the  Bight  to 
100  miles  north  from  Eucla. 

On  the  discovery  of  the  roadstead  off  Eucla,  Lieut.  Douglas, 
President  of  the  Marine  Board,  was  entrusted  with  the  duty 
of  its  survey.  He,  moreover,  fixed  the  boundary  line  between 
the  two  colonies,  which  resulted  in  placing  Eucla  some  five 
miles  within  West  Australian  territory,  and  Wilson's  Bluff, 
the  western  termination  of  the  Bunda  Cliffs,  less  than  one 
mile  east  of  the  129th  meridian — the  boundary  line. 

In  1870  Mr.  John  Forrest  headed  an  exploring  party,  which 
succeeded  in  traversing  from  Perth  to  Adelaide,  around  the 
Head  of  the  Great  Bight,  nearly  retracing  the  route  of  Eyre. 
From  Eucla  he  made  a  flying  trip  northward,  on  the  track  of 
Delisser,  hut  was  unable  to  penetrate  more  than  27  miles, 
because  of  the  absence  of  water.  The  country  is  described  by 
him  as  open  plains  of  grass,  and  that  from  the  camp  only 
plains  were  in  sight ;  not  a  tree  visible.  He  thus  reiterates 
the  observations  of  Delisser,  which,  however,  extended  many 
miles  further.  On  the  14th  of  July  Forrest's  expedition 
started,  carrying  about  thirty  gallons  of  water.    "  After  great 

Srivation,"  he  writes,  "  to  our  horses,  and  not  meeting  with  a 
rop  of  water  for  186  miles,  by  travelling  day  and  night  we 
reached  the  Head  of  the  Bight  on  the  evening  of  the  17th." 
His  route  for  the  first  60  miles  pretty  nearly  coincides  with 
the  telegraph  line ;  thence  he  steered  south  of  east  and  to  the 
•Written  Oovmbra  in  modem  maps. 
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coast,  which  he  followed  to  the  Peelunibie  sand  patch  at  the 
Head  of  the  Bight,  where  water  was  procured  by  digging  in 
the  sand. 

His  observations  are  the  most  meagre,  but  he  describes  the 
country  as  generally  level,  open,  and  grassy,  and  entirely 
destitute  of  water.  He  perpetuates,  moreover,  the  error  of 
Flinders  respecting  the  height  of  Bunda  Cliffs,  and  overlooks 
the  partial  correction  given  by  Eyre. 

Cornish  surveyed  a  north  and  south  line  on  the  meridian  of 
Ooldea  Water,  which  passes  through  for  many  miles  the 
eastern  portion  of  the  Bunda  Plateau.  His  observations  on 
the  country  have  not  been  published. 

Mr.  Muir  has  lately  travelled  sheep  from  the  Head  of  the 
Bight  to  Eucla,  following  pretty  nearly  the  course  of 
Delisser's  surveyed  line ;  but  his  actual  route  was  determined 
by  the  position  of  the  few  rock  holes  which  occur  on  either 
side,  though  not  distant  more  than  a  few  miles. 

This  region  may  be  said  to  have  been  much  travelled  during 
the  construction  of  the  telegraph  line,  which  traverses  tho 
Plateau  at  an  average  distance  01  ten  miles  from  the  coast,  and 
follows  Delisser's  chief  east-and-west  line  to  within  45  miles 
from  Eucla.  By  a  fortunate  circumstance  it  passes  through 
the  very  best  country. 

In  the  latter  part  of  1878  Messrs.  Pairlie  and  Woolley  and 
a  black  started  from  Eucla  in  a  N.N.E.  direction  in  search  of 
nheep  country.  The  party  not  returning  within  a  specified 
time,  and  one  of  their  horses  having  come  back,  their  Eucla 
friends,  anxious  for  their  safety,  dispatched  Messrs.  Muir  and 
Clark  in  search  of  them,  who  found  Mr.  Fairlie's  dray  at  80  miles 
out,  but  lack  of  water  necessitated  their  return.  However,  a 
search  party  with  camels  waB  immediately  sent  out,  and  though 
the  lost  men  were  tracked  to  100  miles  out,  and  back  to  within 
three  miles  of  their  dray,  neither  men  nor  horses  were  found.  No 
doubt  of  their  sad  fate  is  to  be  entertained,  as  the  country  has 
been  graphically  described  to  me  by  more  than  one  of  the 
searching  parties,  and  briefly  as  a  level  stony  desert,  without 
water  and  trees,  and  the  scantiest  of  vegetation.  I  exhibit  to 
you  memorials  of  this  journey  in  the  form  of  three  species  of 
fossils  obtained  at  the  last  camp  of  the  ill-fated  explorers. 
They  conclusively  prove  that  the  stony  surface  in  this  distant 
place  is  of  the  same  nature  as  that  of  the  top  of  the  Bunda 
Cliffs. 

Lastly,  I  was  employed  by  the  Government  to  examine  the 
Bunda  Plateau,  with  the  view  of  forming  an  opinion  as  to  the 
applicability  of  the  artesian  principle  to  obtain  water.  I  was 
accompanied  by  Mr.  Barron,  trigonometrical  surveyor,  and 
John  London,  as  general  assistant,  proceeding  to  Fowler'^ 


Bay,  which  m  reached  on  January  18th,  1879.  Here  the 
party  was  fully  equipped,  Richard  Dorey  joining  to  take 
charge  of  the  seven  camels  which  were  our  sole  means  of 
transport. 

The  route  travelled  is  briefly  sketched  as  follows  -. — 

A  start  was  made  on  the  24th,  passing  by  Colona,  Waltabie, 
to  the  sea  coast  at  Coymbra,  and  reaching  the  Head  of  the  Bight 
on  the  30th. 

On  the  31st  left  Head  of  Bight,  watering  at  Peelunibie, 
thence  on  to  telegraph  line  as  far  as  a  deep  well  known  as 
Roberts's,  camping  near  two  caverns  at  two  miles  north-west 
from  the  well. 

Feb  1st. — Along  telegraph  line  to  Mailable  tank  and  rock 
hole,  passing  two  other  silent  witnesses  of  the  futile  efforts  to 
obtain  water  by  deep  wells. 

Feb.  2nd  and  3rd. — Travelled  due  north-west  83  miles  from 
Mailable. 

Feb.  1th  to  7th. — Thence  to  Eucla,  with  but  slight  deviations 
from  a  right  Hue. 

Feb.  8th.— Excursion  along  the  escarpment  of  the  Bunda 
Cliffs  to  the  Mundundarra  sand  patch  fifteen  mites  from  Eucla. 

Feb.  10th.— Excursion  to  Wilson's  Bluff,  eight  miles  from 
Eucla. 

Feb.  11th  to  16th.— Travelled  along  edge  of  Bunda  Cliffs 
to  90  miles  from  Wilson's  Bluff,  thence  inland  to  Mailable 

Feb.  17th  and  18th.— From  Mailable  to  termination  of  the 
Bunda  Cliffs,  thence  round  western  edge  of  the  Peelunibie  sand 
patch  to  the  Bight  sheep  station. 

Feb.  19th. — Excursion  around  the  shore  of  the  Head  of  the 
Bight  to  the  sand-rock  cliffs  on  its  western  Bide. 

Feb.  20th  to  23rd.— To  Pidinga  rock  basin,  excavated  in 
metamorphic  rocks,  flanking  on  the  east  a  granitic  boss  ;  bears 
about  north-west  from  the  Head  of  the  Bight,  distant  72  miles. 

Feb.  25  to  27. — Pidinga  to  Colona,  inspecting  five  wells 
recently  sunk  by  the  Government,  and  thence  to  Yalata, 
Fowler's  Bay. 

At  this  date  so  little  time  remained  at  my  disposal,  that  not 
only  wan  further  exploration  impossible,  but  all  expedition  had 
to  be  used  to  enable  me  to  reach  Adelaide  on  March  11th,  hut 
in  spite  of  our  most  strenuous  efforts  the  metropolis  was  not 
regained  till  the  17th. 

The  interval  between  our  first  departure  from  and  return  to 
Yalata,  Fowler's  Bay,  was  34  days,  during  which  time  our 
camels  had  accomplished  a  journey  of  56G  miles  in  29  travelling 
days,  or  an  average  of  19*5  miles  per  day. 

My  experiences  of  camels  and  camel-riding  are  not  of  a 
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pleasant  nature,  and  the  physical  and  mental  relief  on  gaining 
x  alata,  where  the  camels  were  dispensed  with,  was  of  the  most 
refreshening  kind.  Prom  that  place  a  ride  of  200  miles  on 
horseback  brought,  us  to  Streaky  Bay,  but  the  journey  was 
broken  for  a  day  at  Pinong  to  permit  me  to  visit  Lake 
MacDonnell.  From  Streaky  Bay  tne  rest  of  the  overland 
journey  was  done  in  a  mail  car ;  Port  Lincoln  was  reached  on 
March  14th,  and  there  ended  my  travels  by  land  of  about  1,000 
miles  occupying  seven  weeks. 

The  length  of  time  occupied  in  each  day's  journey,  and  the 
mode  of  travel,  rendered  collecting  an  almost  impossible  task  ; 
the  opportunities  for  doing  so  were  after  each  day's  travel, 
when  usually  less  than  an  hour  of  daylight  remained  to  me,  and 
the  few  occasions  on  which  a  lengthier  halt  than  usual  was 
made.  The  routine — Up  at  4.30  a.m.,  start  at  6,  noonday  halt 
for  lunch,  travel  to  3.30  or  4  p.m.,  whilst  dinner  and  preparing 
for  the  night  invariably  occupied  us  till  after  5  p.m. — was 
forced  on  us  because  of  the  limited  time  at  my  disposal,  and  the 
absolute  necessity  there  was  of  making  rapid  progress  from  one 
watering  place  to  another.  Of  the  34  days  occupied  in  the 
survey  out  from  and  into  Fowler's  Bay,  only  for  five  days  were 
the  camels  in  camp,  but  these  were  not  days  of  enforced  idleness 
for  me,  as  an  average  of  thirteen  miles  travel  per  day  was  done 
in  visiting  geological  sections. 

FoBM  OF    THE   GfcOUKD   07    THE  BlJNDA   PLATEAU. 

The  Bunda  cliffs  constitute  the  sea  margin  of  an  approxi- 
mately level  plateau,  the  elevation  of  which  at  their  eastern 
termination  is  155  feet,  but  which  gradually  increases  to  250 
feet  at  Wilson's  Bluff  on  the  west,  rising  thence  inland  to  290 
feet  at  the  summit  level  of  the  dray  road  to  Eucla.  The  first 
45  miles  from  the  Peelunibie  sandhills,  the  coast  cliffs  are 
crowned  with  loose  sand,  which  forms  a  raised  lip  ou  the  margin 
of  the  plateau  ;  with  the  increasing  height  of  the  cliffs,  the  sand 
becomes  less  in  amount  and  discontinuous,  and  is  finally  seen  in 
dome-like  patches,  trailing  away  to  the  north-west.  But  for 
these  interruptions,  the  whole  surface  along  the  cliff  edge  is 
almost  level,  showing  only  a  slightly  flowing  outline.  In  these 
particulars  I  am  in  accord  with  Mr.  Eyre,  who  writes  "  there  was 
no  perceptible  inclination  of  the  country  in  any  direction,  the 
level  land  ran  to  the  very  borders  of  the  sea,  where  it  abruptly 
terminated,  forming  steep  and  precipitous  cliffs1'  (I.  p.  324),  and 
"  to  the  westward  we  found  the  country  rising  as  we  advanced, 
and  the  cliffs  becoming  higher"  (p.  325).  The  height  of  the 
cliffs  is  stated  by  Flinders  (I.  p.  96)  "  to  be  nearly  the  same 
throughout,  being  nowhere  less  by  estimation  than  400,  nor 
anywhere  more  than  600  feet."  Eyre  gives  the  general  elevation 
at  from  three  to  four  hundred  feet  (p.  324.) 
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My  determinations  of  the  height  of  Wilson's  Bluff  and  the 
summit  of  the  Eucla  Bead  are  from  aneroid  data  compared 
with  the  barometric  readings  taken  at  the  Eucla  Telegraph 
Station.  The  various  heights  along  the  cliff  edge  were 
obtained  by  measure,  and  are  as  follows : — 
East  end  of  Bunda  )  , .  K  »„. 

01* jl«f«et. 

87  miles  west  from  (  152  feet,  general  level. 

above      J  162    "     to  crown  of  sand  ridge. 

70  miles  east  from  (200    "      general  level. 

Wilson's  Bluff  (  235    "      to  crown  of  sand  dome. 
25  miles  east  from  1  „„.  .„. 
■Wilson's   Bluff  J  *a  teet" 
Wilson's  Bluff    ...     250  feet  {by  aneroid). 
Passing  inland  from  the  coast  a  change  of  level  is  perceptible 
in  the  form  of  long  synclinal  curves  and  short  ridges,  but  in 
no  determinate  direction;  and  they  do  not  appear  to  result 
from  undulation  of  the  rocky  substratum.     For  the  most  part 
the  differences  of  level  between  the  dips  and  rises  do  not  exceed 
ten  feet.     Where  the   bed  rock  is   concealed  the   ridges  are 
crowned  with  travertine,  or  travertine  rubble,  of  at  least  from 
two  to  three  feet  thick  ;  whilst  the  depressions  are  occupied 
with  a  light  loam  up  to  eight  and  ten  feet  in  depth. 

An  impression  still  prevails  that  the  surface  of  the  country 
declines  from  the  edge  of  the  sea-cliffs,  and  that  the  far  in- 
terior is  at  or  below  sea  level — a  notion  that  may  have  been 
fostered  from  the  fact  that  not  a  single  watercourse  breaks  the 
prevailing  uniformity  of  the  surface  of  the  seaward  margin  of 
the  Plateau.  This  notion  is  traceable  to  Flinders,  who,  when 
writing  of  the  Bunda  cliffs,  says  that  "  the  bank  may  even  be 
a  barrier  between  the  interior  and  the  exterior  sea,  and  much 
do  I  regret  the  not  having  formed  an  idea  of  this  probability 
at  the  time"  (I.,  p. 97).  And  though  Byre  pointed  out  the 
incompatabilitv  of  the  existence  in  the  interior  of  an  extensive 
area  or  water  and  the  occurrence  of  excessively  hot  and  dry 
winds  blowing  from  the  same  quarter,*  yet  he  has  unwittingly 
given  support  to  the  fallacy  by  a  statement  made  on  p.  285, 
vol.  I.,  ana  repeated  on  p.  823,  to  the  effect  that  the  whole  of 

*  "  The  weather  was  most  inteuooly  hot,  a  strong  wind  blowing  from  the 
north-east,  throwing  upon  us  an  oppressive!  and  scorching  current  of  heated 
air,  like  the  hot  blast  of  a  furnace.  There  was  no  misunderstanding  the 
native  of  the  country  from  which  such  a  wind  oame.  Had  anything  been 
wanting  to  confirm  my  previous  opinion  of  the  arid  and  desert  character  of 
the  great  mass  of  the  interior  of  Australia,  this  wind  would  have  bean  quite 
sufficient  for  that  purpose.  From  those  who  differ  from  me  in  opinion  I 
would  asfc,  Could  anch  a  wind  be  wafted  over  an  inland  sea?  or  could  it 
have  passed  orer  the  supposed  high  and  perhaps  enow-capped  mountains  of 
the  interior  "  (I.,  p.  273). 
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this  level  region  was  completely  coated  with  email  freshwater 
spiral  sheila  of  two  different  kinds.  The  shells  referred  to  are 
exclusively  terrestrial  in  habit,  and  may  be  found  living  in  the 
midst  of  their  progenitors. 

To  illustrate  the  steady  gradient  which  the  land  surface 
presents  in  a  northerly  direction,  I  have  constructed  a  hori- 
zontal section  from  Mailable  to  the  coast,  bearing  five  degrecH 
west  of  south-west  (true),  and  in  length  thirteen  miles  ;  also 
another  from  the  same  place  bearing  true  north- west  for  thirty- 
three  miles.  The  inland  station  is  thirty-one  miles  due  north 
from  the  coast.  The  aneroid  observations  between  the  coast 
and  Mailable  were  taken  on  a  journey  occupying  three  and  a 
half  hours,  and  corrected  give  the  elevation  of  Mailable  at  247 
feet  above  sea  level  (or  85  feet  above  sand-lip),  or  95  feet 
above  the  general  level  of  cliff,  corresponding  to  a  rise  of 
seven  and  four-thirteenths  feet  per  mile ;  but  referred  to  a 
datum  line  striking  the  coast  at  its  nearest  point  the  grade  is 
ten  and  five-ninths  feet  per  mile. 

The  aneroid  readings  on  the  traverse  north-west  from 
Mailable  are  not  very  reliable,  as  the  barometric  disturbances 
on  the  second  and  following  days  out  were  very  great ;  never- 
theless, they  give  a  gradient  in  a  direct  line  from  the  coast  of 
nine  feet  per  mile ;  the  elevation  of  the  interior  station  being 
460  feet  above  sea  level. 

Another  traverse  from  the  head  of  the  Bight  to  Fidinga 
shows  much  the  same  surface  features,  excepting  that  all  the 
higher  parts  of  the  undulating  ground  are  composed  of  looee 
sand- — being  the  fringes  of  the  sandy  and  scrubby  rises  which 
hound  the  Plateau  on  the  east. 

The  united  testimony  of  those  who  have  penetrated  some 
miles  beyond  the  coast,  and  applies  to  the  country  included 
within  the  meridians  of  Eucla  and  Ooldea  water  for  a  distance 
of  100  miles,  is  that  the  Bunda  Plateau  is  level,  treeless,  and 
devoid  of  stream  courses.  The  opinions  touching  the  aridity 
of  the  country  are  not  so  unanimous,  but  the  extreme  opinions 
have  doubtlessly  been  formed  from  observations  made  at  the 
most  and  least  favourable  conditions  for  vegetable  growth. 
The  same  explorer  would  report  very  differently  as  to  the 
aspect  of  the  vegetation  immediately  after  copious  rains,  and 
after  successive  seasons  of  drought,  which  most  observers  seem 
agreed  as  characteristic  of  the  Bunda  Plateau. 

In  the  treeless  region  the  traveller  has  ever  around  him  an 
igni*  fatwtt  in  the  form  of  distant  hills  clothed  with  lofty 
pines.  So  uniformly  level  is  the  surface  that  his  view  does  not 
extend  beyond  a  radius  of  four  miles.  The  hills  are,  of  course, 
never  reached,  but  the  pines  dwindle  in  size  as  they  are  ap- 
proached, and  the  eye,  now  no  longer  deceived  by  atmospheric 
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refraction,  discovers  a  thicket  of  broom  of  about  one  foot  and  a 
half  high. 

With  the  exception  of  the  scored  face  of  the  escarpment  of 
the  Bunda  cliffs  about  Wilson's  Bluff,  and  that  around  the 
Pidinga  rock  basin,  the  whole  region  snows  no  traces  of  flowing 
water.  Not  only  is  this  so  for  the  Bunda  Plateau,  but  is 
equally  true  for  the  whole  coast  line  to  near  Port  Lincoln. 

Geology  or  ihs  Bunda  Plateau. 

Introduction. — Since  the  time  when  Eyre  described  the  Bunda 
cliffs  as  being  composed  for  the  most  part  of  white  chalk  with 
layers  of  flints,  the  interest  of  geologists  has  ever  been  active 
to  know  if  the  rock  be  a  true  chalk. 

Capt.  Flinders  conjectured  "  the  evidently  calcareous  nature 
of  the  bank  "  to  be  the  esterior  line  of  some  vast  coral  reef, 
and  broached  the  daring  theory  that  its  present  elevation  arises 
from  the  gradual  subsiding  of  the  sea,  or  perhaps  from  some 
convulsion  of  nature. 

Eyre  confirms  the  description  of  Hinders,  and  gives  a 
detailed  and  accurate  account  of  the  stratification  of  the  cliffs, 
estimating  their  height  at  300  to  400  feet. 

Shirt,  in  alluding  to  Flinders'  opinion,  says : — "  The  only 
point  we  differ  upon  is  us  to  the  probable  origin  af  the  great 
sea-wall.  Had  Capt.  Flinders  been  able  to  examine  the  rock 
formations  he  would  have  found  that  it  was  for  the  most  part 
an  oolitic  limestone  with  many  sheila  embedded  in  it,  similar 
in  structure  and  formation  to  the  fossil  beds  of  the  Hurray, 
but  differing  in  colour."  All  this  is  a  contradiction  of  Flinders 
and  Eyre,  and  a  misrepresentation  of  observations  made  by 
the  latter,  who  describes  the  upper  surface  of  the  country  to 
consist  of  a  calcareous  oolitic  limestone,  below  which  is  a  hard 
concrete  substance  of  sand  and  soil  mixed  with  shells  and 
pebbles.  Below  this  again  the  principal  portion  of  the  cliff 
consisted  of  a  very  hard  and  coarse  grey  limestone,  and  below 
it  a  gritty  chalk. 

Eyre  is,  however,  wrong  in  describing  the  superficial  rock  aa 
an  oolitic  limestone,  and  Sturt  is  equally  inaccurate  in  com- 
paring   it   with  the  prevailing   stone   in   the  Murray   cliffs. 

Upon  what  data  Captain  Sturt  made  such  statements  he  does 
not  toll  us,  but  it  may  he  here  noticed  that  he  thought  the  beds 
were  continuous  with  those  he  observed  inland,  that  is,  on  the 
banks  of  Lake  Torrene." — Woods'  Geol.  Observations  in  S.  A., 
p.  117. 

This  guess  of  Sturt's,  which  proves  to  be  not  far  from  the 
truth,  seems  to  have  been  adopted  by  subsequent  authors,  aa 
the  Bev.  J.  E.  T.  Woods  classifies  the  rocks  of  this  country 
among  the  older  tertiaries,  and  Mr.  B.  Brough  Smyth  baa 
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coloured  the  area  as  tertian  in  his  sketch  map  of  the  Geology 
of  Australia.  Mr.  Woods  nu  more  recently  sought  to  bring 
the  fossil  if erous  formation  of  the  great  Australian  Bight  into 
closer  correlation  with  the  Mount  Gambier  beds  rather  than 
with  those  of  the  River  Murray. — (Trans.  Roy.  Soc,  N.S.W., 
1877.) 

A  view  not  accepted  by  the  Rev.  W.  B.  Clarke,  who  writes — 
"  But  somehow  the  great  sections  along  the  Australian  Bight 
have  yet  to  be  catechised  as  to  whether  the  Australian 
tertiaries  follow  the  laws  which  rule  the  existence  of  these 
deposits  in  Europe,  or  whether  the  peculiar  aberrations 
noticed  by  Mr.  Woods  in  some  of  his  valuable  writings  are  or 
are  not  exceptions  to  those  laws." — (Sedimentary  Formations 
of  N.S.W.,  1878,  p.  95.) 

Aware  of  the  great  interest  that  had  thus  grown  up  respecting 
the  cliffs  of  the  Australian  Bight,  I  naturally  allowed  the 
desire  to  scientifically  examine  them  to  influence  me  in  under- 
taking the  commission,  which  seems  likely  to  prove  an  arduous 
one,  and  one  not  without  risk,  offered  me  by  the  Government. 
But  one  of  the  greatest  disappointments  which  it  has  been  my 
iUfortune  to  experience  as  a  geologist  was  in  reserve  for  me, 
as  I  travelled  along  the  whole  line  of  the  Bunda  cliffs  without 
having  been  able  to  make  a  close  inspection  of  them,  because 
with  the  sole  exception  of  the  west  face  of  Wilson's  Bluff  they 
are  inaccessible.  My  first  acquaintance  with  the  Bunda  cliffs 
was  made  at  Wilson  s  Bluff,  and  unaware  of  their  inaccessi- 
bility throughout  their  range  I  did  not  repeat  my  visit,  which 
I  otherwise  would  have  done  ;  and  as  my  chief  occupation  on 
that  occasion  was  the  construction  of  a  strati  graphical  section 
— a  very  difficult  and  dangerous  task,  by  the  way — I  bring  hack 
with  me  a  very  meagre  collection  of  their  fossils ;  but  these,  I 
think,  will  prove  sufficient  to  establish  a  correlation  with  other 
tertiary  formations  in  this  colony. 

Sanffe  of  Older  Tertiary  Escarpment. — The  Bunda  tableland  is 
the  elevated  bed  of  the  Older  Tertiary  sea,  whose  sediments 
were  deposited  within  a  very  extensive  granite  basin.  Eyre's 
Peninsula  is  granitic  and  met  amorphic,  the  only  tertiary  strata 
on  it  being  a  fringe  of  pleistocene  on  the  south  coast ;  similarly 
constituted  is  the  south-west  part  of  Western  Australia,  whilst 
between  these  great  protuberances  lie  the  older  tertiary.  The 
edges  of  the  granite  base  are  seen  on  the  east  at  Yalata, 
Fowler's  Bay,  at  Pidinga,  and  Ooldea ;  on  the  north  at 
Boundary  Dam,  and  on  the  west  at  Point  Culver.  Between  the 
extremes  on  the  coast — Point  Culver,  lat.  125  deg.  30  min., 
*nd  near  Fowler's  Bay  in  about  lat.  132 — the  older  tertiary 
Techs  follow  a  gentle  curve,  the  chord  of  which  is  about  600 
miles  in  length,  and  extend  seaward  for  at  least  eight  to  fifteen 
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miles  from  the  shore  at  the  head  of  the  Bight,  where  the  depth 
of  water,  according  to  D'Entrecaeteaux  and  Flinders,  is  from  27 
to  SO  fathoms.  Beyond  the  base  of  this  tertiary  platform  a 
great  depression  was  observed  by  the  late  Capt.  Owen  Stanley, 
in  the  Bittlesnake. 

For  some  miles  to  the  west  from  Fowler's  Bay  the  margin  of 
the  older  tertiary  is  for  the  most  part  obscured  by  newer  beds, 
but  near  Coymbra  it  forms  an  escarpment  which  is  traceable 
around  the  sandhills  at  the  head  of  the  Bight,  and  beneath  the 
sand  drifts  at  Feelunibie  to  where  it  forms  the  commencement 


miles  from  Wilson's  Bluff,  thence  to  that  headland  a  steep  slope 
of  consolidated  blown  sand  masks  their  face.  The  Bunda  Cliffs 
have  a  nearly  straight  trend  with  a  general  bearing  of  west  5  deg. 
south,  but  at  Wilson's  Bluff  they  curve  a  little  to  the  north  and 
continue  as  a  bold  inland  escarpment,  called  the  Hampton 
Range,  having  a  direction  nearly  parallel  with  that  of  the  sea 
cliffs,  curving  southward  in  lat.  127  deg.,  and  reach  the  sea  at 
fifteen  miles  to  the  west  of  Eyre's  Patch  or  180  miles  from 
Wilson's  Bluff;  thence  to  Point  Culver,  a  distance  of  100 
miles,  the  edge  of  the  older  tertiary  plateau  presents  a 
perpendicular  front  to  the  sea  similar  to  that  of  the  Bunda. 

The  whole  country  between  the  scarped  front  of  the  Hampton 
Range  and  the  sea  is  a  sandy  plain,  "  Roe's  Plains,"  encumbered 
with  debris  from  the  cliffs,  and  the  sea  margin  with  hills  of 
blown  sand.  The  width  of  this  plain  varies,  as  the  coast  line 
does  not  conform  with  the  trend  of  the  escarpment.  At 
Knowsley,  24  miles  from  Eucla,  it  is  10  miles  ;  at  Mandrabiela, 
61  do.,  20  i  at  110  miles  from  Eucla,  22 ;  at  Eyre's  Patch,  160 
miles  from  Eucla,  5. 

Geological  Section*  of  Older  Tertiary  constituting  the  Bunda 
Plateau. — Flinders  described  the  upper  one-third  part  of  the 
cliffs  as  brown  and  the  lower  two-thirds  as  white,  and  that  the 
upper  brown  stratum  augmented  in  proportional  quantity  as  he 
advanced  to  the  east.  Eyre  added  very  little  to  this  brief 
account  in  his  description  of  the  structure  of  Wilson's  Bluff ; 
be,  however,  notes  the  lithological  characters  of  the  two 
bands,  and  the  presence  of  shells  in  the  upper  stratum  and  of 
flints  in  the  lower  "  gritty  chalk." 

My  principal  section  is  that  of  Wilson's  Bluff,  which  is 
subjoined,  but  ss  an  apologetics)  introduction  I  may  apply  to 
myself  the  words  of  Eyre — "  Being  now  at  a  part  of  the  cliffs 
where  they  receded  from  the  sea,  and  where  they  had  at  last 
become  accessible.  ,  .  .  the  part  I  selected  was  high,  steep, 
and  bluff  towards  the  sea,  which  washed  its  base.  By  crawling 
and  scrambling  among  the  crags  I  managed,  at  some  risk,  to  get 
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at  these  singular  cliffs.  I  felt  quite  a  relief  when  my  examina- 
tion was  completed,  and  I  got  away  from  so  dangerous  a  post." 
floe,  cit.,  I.  p.  838.) 

Sbctio*   or  Wilsok's   Bluff. 
[8ee  pL  ir.,  fig.  8.] 


L  Grey  to  "brown  crystalline  limestone,  oast  of  shells 
n.  Yellow  friable  polyzoal  limestone 
m.  a.  Hard  white  limestone  full  of  paUiobranehs  . . 
»     (  Unseen  . . 

I  Bough  chalk  reek.. 

c.  Thayer  of  Gryphaa,  Ac 

d.  Aa  b 

e.  Irregular  layer  of  flint 
/.  White  chalk. . 
g.  Flint  layer  . . 
a.  White  chalk 

Total     .. 


Thieknesf. 

Feet. 

Inches. 

50 

0 

12 

0 

2 

0 

56 

8 

9 

8 

49 

8 

80 

0 

40 

0 

250 


Comparative  sections  made  at  various  points  along  the  cliffs 
bear  out  the  general  observations  of  Flinders  and  Eyre 
respecting  the  attenuation  of  the  chalky  stratum  from  west  to 
east. 


Succession  of 

Wilson's 
Bluff. 

Thickness  at  Stations  east  from 
Wilson's  Bluff. 

strata. 

28  miles. 

71  miles. 

90  miles. 

129  miles 

cliff  end, 

Head   of 

Bight. 

Superficial  deposits  of  sand 

and  travertine 
Crystalline  limestone 
Enable  polyzoal  rock 
Chalk..         .. 

50 

12 

188 

128 

40 

40 

100 

60 

85 

49  8* 
42 
25 

10 
35 
80 
20 

250 

225 

255 

151  8 

145 

Total    thickness   of    older 

250 

220 

200 

117 

185 

As  the  several  strata  were  recognised  only  by  colour  and 
aPpearances  produced  by  weathering,  it  is  probable  that  the 
thicknesses  given  to  each  stratum  may  not  be  absolutely  correct, 
though  the  thicknesses  assigned  were  determined  by  measure. 
Accepting  the  above  data,  the  crystalline  limestone  seems  to 
have  suffered  very  little  from  denudation,  or  rather,  it 
Bfey  be,  that  disintegration  has  been  equally  distributed. 
Its  base  shows  a  fall  of  100  feet  in  a  distance  of  129 
utiles,     whilst    the    chalk    shows   in   the    same    distance    & 
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diminution  of  168  feet,  from  which  circumstance  I  am 
of  opinion  that  the  intermediate  rock  of  the  eastern 
sections  is  coterminous  with  the  chalk  rock  of  the  western 
ones  ;  both  rocks  are  made  up  of  the  same  material,  though 
differing  in  colour  and  amount  and  degree  of  fineness  of  the 
earthy  constituent.  In  other  words,  they  have  been  derived 
from  the  one  source ;  but  the  distribution  of  the  debris  has 
been  regulated  in  accordance  with  its  different  degrees  of  fine- 
ness and  distance  of  transport.  The  white  chalky  rock  occupies 
the  deeper  parts  of  the  granite  basin  ;  whereas  the  snore 
deposits  are  sands  and  crystallised  limestones,  as  is  proved  by 
the  sections  about  Pidinga.     (See  below.) 

The  Crystalline  Limestone  is  for  the  most  part  fine 
grained,  and  varies  in  colour  from  white  to  grey,  brown,  and 
pinkish.  It  is  brown  on  the  Bunda  cliffs,  but  on  the  escarp- 
ment of  the  Hampden  Range  it  is  externally  hoary,  which 
produces  a  pleasing  contrast  with  the  dark  foliage  of  the  scrub 
clothing  the  slopes  through  which  the  white  surface  of  the 
rock  glimmers.  As  seen  on  the  coast  this  band  is  deeply 
fissured  and  cavernous,  and  is  further  divided  by  joints,  which 
cause  it  to  separate  into  huge  cubical  blocks. 

It  occupies  the  topmost  position  of  the  Older  Tertiaries 
throughout  the  whole  extent  of  the  Bunda  cliffs,  and  it  crowns 
the  escarpment  of  the  Hampton  Range ;  it  is  seen  in  the  same 

fiosition  in  the  wells  and  caverns  between  the  Bight  and  Mal- 
abie,  and,  so  far  as  is  known,  makes  the  surface  of  the  ground 
over  the  whole  arid  portion  of  the  Bunda  Plateau ;  indeed,  it 
is  mainly  to  this  circumstance  that  the  Plateau  owes  its 
peculiar  characters.  It  abuts  against,  and  occupies  the  depres- 
sions in,  the  granite  and  met  amorphic  rocks  about  Pidinga ; 
where,  resting  on  gneiss,  its  base  is  conglomeratic,  but  where 
mica  slate  is  the  underlying  rock  a  clay  intervenes.  A  section 
showing  the  junction  of  the  latter  is  as  follows,  taken  at  the 
low  escarpment  bounding  the  Pidinga  rock  basin,  at  about 
half  a  mile  south  of  the  Talacoutra  rock  hole.  (See  horizontal 
section,  pi.  iv.,  fig  1.) 

feet. 
Whitish  yellow  shelly  limestone,  with  cast  of  fossils...     3 

Yellow  clay 5 

Red  and  purplish  clay,  decomposed  mica  slate,  in  situ    5 
At  distances  varying  from  18  to  28  miles  north  from  Colons 
towards  Pidinga,   three  wells  have  been  sunk  iu  older  Ter- 
tiary limestone  interspersed  with  sand.    The  section  in  the  one 
18  miles  from  Colons  is  as  follows : — 


Surface  soil     2 

Limestone        1 

Sand     4 

Limestone       2 

Sand     18 

Limestone       88 

Yellow  nod 102 

162 
The  limestones  are  grey  to  pink,  of  a  highly  crystalline 
texture,  and.  f  ossiliferous,  and  of  the  same  general  character  as 
the  top  limestone  of  the  Bunda  Cliffs,  excepting  that  some  of 
the  limestone  debris  contains  quarts  grains.  The  bottom  sand 
is  a  sharp  yellow  to  grey  quartzose  detritus ;  near  proximity 
of  granite  rocks  is  to  be  inferred. 

The  crystalline  limestone,  wherever  examined,  was  found  to 
be  fossiliferous ;  but  as  the  fossils  were  all  in  the  state  of 
casts  I  paid  very  little  attention  to  them,  feeling  that  their 
specific  determination  would  be  accepted  with  distrust.  Valuta, 
Cypraea,  and  Ckione  are  common,  and  I  have  ventured  to  attach 
specific  names  to  a  few  very  familiar  forms — Catiiw  tttbfimbriatut, 
Triqonia  aeutieotta,  and  Plaeotrochu*  deltoideu*. 

The  whole  aspect  of  the  stratum  points  to  a  cor  relation  ship 
with  the  upper  limestones  forming  the  Aldinga  series,  ana 
particularly  with  the  uppermost  stratum  of  the  older  Tertiary 
*bout  Wallaroo. 

Mr.  J.  Clark,  Telegraph-master  at  Eucla,  has  presented  to 
toe  a  few  fossils  and  stones  picked  up  by  him  on  the  surface  at 
^airlie's  last  camp,  80  miles  N.N.E.  from  Eucla.  The  fossils 
are  undoubtedly  older  Tertiary,  and  though  their  tests  are 
ehalcedoniaed  and  deeply  stained  with  oxide  of  iron,  yet  as  the 
matrix  is  a  yellow  crystalline  limestone,  I  would  refer  them  to 
the  horizon  of  the  upper  bed  of  the  Bunda  cliffs.  One  species, 
the  Cerithiwm,  is  not  uncommon  in  the  Turritella-marls  of  the 
lower  Aldinga  series,  but  the  corals  are  new  to  the  colony. 
The  species  are  : — Ccrithiimnullabericum,  Tate ;  Pletiattraa,  sp. ; 
8&iatopora,  sp.  (one  of  the  commonest  of  the  reef-building 
genera  in  North  Australian  waters). 

The  Ybllow  Poltbou  Bed.— Fallen  blocks  of  marble  have 
attached  to  them  a  yellow  friable  rock  consisting  for  the  most 
part  of  polyzoal  debris,  bearing  a  close  resemblance  to  the 
main  mass  of  the  cliff  on  the  Murray  at  Mannum,  and  to  some 
°f  the  lower  beds  on  the  west  side  of  St.  Vincent's  Gulf.  It 
leaves  a  small  quantity  of  a  reddish  aluminous  residue  after 
solution  in  acid  The  thickness  of  this  band  at  Wilson's  Bluff 
■js  twelve  feet,  its  upper  surface  increasing  in  compactness,  and 
finally  graduates  into  the  overlying  marble ;  its  junction  with 
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the  underlying  stratum  is  abrupt.    The  only  recorded  fossils,  are 

Echinus  WootUi  and  CeUepora  hemisphitrica. 

Eastward  from  Wilwu  b  Bluff  it  increases  in  thickness,  and 
at  the  termination  of  the  cliffs  has  an  estimated  thickness  of 
eighty  feet,  the  overlying  marble  being  thirty. 

The  same  band  was  passed  through  in  the  wells,  and  is  exposed 
in  the  caverns  about  Mailable,  in  the  latter  under  a  cover  of 
thirty  feet  by  estimate  of  marble  ;  as  also  in  a  cavern  twenty- 
one  and  a  half  miles  north-north-west  from  Mailable,  where 
Peeteft  Gambieritnsis  was  noted. 

"White  Poltzoal  Limestone. — This,  the  piece  de  resistance  of 
the  geology  of  the  Bunda  Plateau,  has  a  thickness  of  188  feet 
at  Wilson  s  Bluff,  where  it  attains  its  highest  known  altitude 
above  sea  level.  It  is  a  white  friable  earthy  limestone,  coarser 
and  harder  than  chalk,  and  readily  dissolving  in  acid,  without 
leaving  any  appreciable  residue.  On  a  cursory  inspection  one 
is  struck  by  its  similarity  to  the  chalk  of  England,  heightened 
by  the  presence  of  layers  of  black  flints  and  fossils,  with  a 
cretaceous  facies  such  as  Solatia,  Cidarit,  QrypKaa,  like  Q. 
vesiculosa,  a  Terebratuia,  barely  distinguishable  from  T.  cornea, 
Terebratvlina,  Ac.,  Ac. 

In  its  origin  it  differs  as  the  debris  has  been  derived  from 
polyzoa  ;  foraminifera,  though  present,  are  not  abundant. 

The  section  at  Wilson's  Bluff  exhibits  the  position  of  the 
flint  layers  and  fossil  bauds.  The  upper  part  is  a  hard  white 
Btone,  ringing  under  the  hammer,  full  of  Waldkeimia,  stained 
with  glauconite,  and  does  not  graduate  into  the  overlying 
limestone.  From  Wilson's  Bluff  to  the  east  this  band  declines 
at  the  rate  of  132  feet  per  mile,  and  at  the  Peelunibie  end  is 
only  twenty  feet  thick,  by  estimate,  above  sea  level.  About 
due  north  it  was  reached  in  a  well,  162  feet  deep,  but  the 
depth  penetrated  is  not  known.  In  no  other  inl ana  locality  is 
it  within  view. 

This  same  horizon  seems  to  he  the  one  reached  in  the  wells 
to  the  eastward  of  the  Bight,  but  has  there*  acquired  much 
silicious  property. 

The  fossils  obtained  at  Wilson's  Bluff,  all  in  titu,  are  given 
in  the  following  table: — 

Nike  or  Spkctbs.  Occuaarao  Elbxwhxkz. 

Gryphna  tarda  F     Button.  Lower  Aiding*  secies,  Aiding*. 

Upper  Eocene,  New  Zealand. 
Plicatala  Bigillats,  Tale.  Lower  Aiding*  series,  Aiding*;  Torko'* 

Peninsula. 
Lower  Moravian,  Msnnum. 

Lower  Aiding*  series,  Aiding*;  Yorke's 

Peninsula. 

•An  analysis  gave  *  grey  pulverulent  insoluble  residue  ol  10-64  per  cent. 
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Terebratula  sabcarnea,  Tate. 
Walrihmmia  insoluta,  Tate. 

Terebratalina  triangularis,  Tate. 
Beteporasp. 


Ciiaris  Australia,  Duncan. 
8a]enia  tertiaria,  Tate. 
Echinus  Woodsi,  Laube. 
Eopetagus  corangninum,  Tate. 


Lower  Aiding*  series. 

Upper  Eocene,  New  Zealand. 

Lower  Aldinga  series. 

Lower  Aiding*  series. 

L«M.  Murravian,  Biver  Murray  ; 

Mount  Gambler. 
Throughout  Older  Tertiary,  pa$nm. 
Lower  Aldinga. 

Lower  Aldinga ;  L.  A  M.  Mnrrayian. 
Lower  Aldinga. 


Correlation. — Of  the  total  of  twelve  species  in  the  chalky 
rock,  ten  are  well  known  forms  in  the  lowest  Tertiary  strata 
on  the  shores  of  St.  Vincent's  Gulf,  which,  as  I  hare  stated 
elsewhere  (Proc.  Phil.  Soc.  Adelaide,  1878,  p.  122),  should  be 
placed  at  a  lower  horizon  than  the  Lower  Murravian.  The 
only  other  exposure  of  rock  at  all  resembling  the  white  lime- 
stone of  the  Bunda  cliffs  is  that  occupying  the  shore  of  Mac- 
Donnell  Bay,  between  the  township  and  Cape  Northumberland, 
which  also  contains  flint  layers  and  erect  Paramoudra-like 
masses  of  flint,  comparable  in  size  and  shape  with  those  of 
Antrim,  though  they  exhibit  occasionally  a  somewhat  aborescent 
form,  foreign  to  the  Irish  specimens.  I  have  no  fossils  from 
the  MacDonnell  Bay  stratum.  But  passing  inland,  we  find  at 
Mount  Gambier  white,  rather  granular,  limestone,  coarser  in 
texture,  but  containing  flint  layers.  The  Mount  Gambier  bed 
contains  a  good  many  of  the  fossils  characteristic  of  the  Lower 
Aldinga  aeries,  whilst  a  higher  horizon  seems  to  be  attained  in 
the  yellow  polyzoal  rock  of  the  Mosquito  Plains  at  Narracoorte. 
Indeed,  the  sequence  of  deposits  as  determined  by  fossils 
and  lithological  characters  would  appear  to  be  the  same  in 
the  south-east  as  in  the  Bunda  Plateau,  excepting  that  the 
crystalline  limestone  of  the  latter  does  not  exist  in  the  former 
area. 

The  Ber.  J.  E.  T.  Woods  says  that "  all  fossils  I  have  seen  from 
these  beds  [of  the  Australian  Bight]  have  been  familiar  forms 
from  Victorian  or  South  Australian  beds.  I  should  imagine, 
from  the  description  of  the.  beds  themselves  and  the  fossils 
submitted  to  me  that  they  were  nearer  to  the  Mount  Gambier 
formation  than  those  of  the  Eirer  Murray."  (Trans.  B.  S., 
N.S.W.,  1877.)*  So  far  we  are  in  accora,  but  we  are  not 
screed  as  to  the  relative  position  of  the  Mount  Gambier  beds. 
In  1865  he  referred  them  to  the  Older  Pliocene,  placing  the 
Murray  beds  as  Upper  Miocene   (vide  Phil.  Soc,  Adelaide, 

*  Mr.  Woods,  in  a  letter  dated  August,  1879,  writes :— "  The  fossils  I  saw 
from  the  Bight  were  entirely  like  those  of  the  Murray  Cliffs  in  character—^ 
yellowish  limestone,  and  the  fossils  mostly  in  easts.    I  recognised  in  them  ^ 
lew  Mount  Gambier  forms."    His  remarks,  therefore,  apply  only  to  the  tovv 
limestone  of  the  Bunda  Plateau.  ^ 
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1866)  ;  and  in  1877,  ill  a  letter  to  me,  be  writes : — "  I  am  sur- 
prised, pleased,  to  find  that  the  Muddy  Creek  beds  are  above 
the  Murray  Cliffs ;  but  what  surprised  me  most  is  that  you 
regard  the  Mount  Gambier  beds  as  lower  than  either.  This  I 
certaiuly  did  not  expect,  though  I  admit  I  had  do  good  reasons 
for  my  opinion." 

Neglecting  the  lower  half  of  the  chalk  rock  of  the  section  at 
Wilson's  Bluff,  as  from  it  I  only  gathered  one  fossil  (Lima 
armigera),  I  find  that  the  tout  auemhle  of  the  Bund*  cliff  and 
Blanche  Point  cliff,  Aldinga,  to  be  the  same.  I  cannot  deny 
that  my  opinion  is  not  well  supported  by  paheontological 
observations,  and  that  the  lithological  characters  seem  to  be 
widely  different.  Respecting  the  latter,  it  is  after  all  more 
apparent  than  real,  and  the  Aldinga  section,  in  some  of  its 
details,  closely  resembles  that  which  exists  on  a  grander  scale 
in  the  Bunda  cliffs.  The  band  in  which  Salenia  and  W.  intoluta 
occur  is  at  Aldinga  a  white  limestone,  with  glauconitic  grains  ; 
and  the  bed  under  the  top  limestone  is  at  many  places  as  highly 
charged  with  polyzoal  debris  as  the  middle  band  in  the  Bunda 
cliffs.  I  must  declaim  against  my  opinion  touching  the  cor- 
relation of  the  older  Tertiary  of  the  Bunda  cliffs  as  being  a 
mere  guess.  It  is  certainly  something  more  than  what  is 
vaguely  called  an  impression,  for  I  have  some  basis  for  my 
opinion,  which  is  corroborated  by  that  kind  of  intuitive  per- 
ception of  the  relation  of  things  which  comes  from  frequent 
contact  with  the  object  of  study  in  all  the  varying  phases 
which  it  presents. 

For  these  aud  the  explicable  reasons  which  I  have  stated  I 
see  in  the  Bunda  cliffs  a  stereotype  of  the  Aldinga  section, 
with  only  a  slightly  different  coloration. 

Minor  Feature*. — The  crystalline  limestone  is  not  a  rock 
absorbent  to  water,  as  may  be  inferred  from  the  fact  that  all 
the  rock-water  holes  are  in  it ;  but  because  of  the  many  joints 
and  fissures  which  vertically  penetrate  its  whole  thickness, 
the  rain  which  falls  on  its  surface  is  immediately  lost  to  view, 
and  sinking  through  the  yellow  polvEoal  bed,  is  somewhat 
detained  or  directed  to  the  front  of  the  cliffs  by  the  band  of 
hard  chalk. 

Around  Wilson's  Bluff,  where  the  yellow  polyzoal  bed  is 
thin,  and  the  top  of  the  chalk  high  up  in  the  cliffs,  it  is  only 
the  crystalline  limestone  that  presents  a  perpendicular  face, 
whilst  the  long  slope  of  chalk  is  encumbered  with  the  blocks 
of  the  upper  bed  set  free  by  their  weight  pressing  down  on 
the  moistened  surface  of  the  chalk.  This  action  has  originated 
the  gulleys  or  steep-sided  ravines  which  indent  the  escarpment 
of  the  Hampton  Bange  and  the  western  26  miles  of  the  Bunda 
cliffs.    They  do  not  penetrate  beyond  a  few  hundred  yards 
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from  the  front  of  escarpment,  or,  in  the  case  of  the  Bunda 
cliffs,  a  few  hundred  feet. 

Further  east  along  the  Bunda  cliffs  the  top  bed  and  its 
underlying  polyzoal  limestone  is  perpendicular,  or  even  over- 
hanging, that  part  of  the  chalk  within  the  influence  of  the 
ocean  swell  being  hollowed  out.  By  the  combined  action  of 
percolating  water  from  above  and  the  sea  waves  below  great 
masses  of  the  upper  part  of  cliff  are  seen  at  short  intervals 
forming  protecting  buttresses  to  jutting  points.  The  front  of 
the  seawall  is  washed  in  all  states  of  the  tide,  and  follows  a 
curved  line,  the  chords  of  which  are  about  eight  to  ten  miles 
long,  with  subordinate  serrations.  On  looking  forward  or 
backward,  as  the  case  may  be,  one  serration  is  seen  projecting 
beyond  the  one  preceding  it  to  the  end  of  the  long  curve. 
Each  projection  has  a  talus  as  remarked  above,  and  the  indent 
between  each  is  in  length  five  or  more  hundred  yards,  but  with 
a  long  curve  towards  the  east,  and  the  shorter  one  directed 
towards  the  west. 

This  general  appearance  of  the  coast  cliffs  is  modified  at 
places  by  the  occurrence  of  slides  of  greater  magnitude  than 
ordinarily.  The  first  effects  of  the  movement  of  the  upper 
beds  on  the  chalk  is  visible  on  the  surface  in  the  form  of  long 
crevasses  parallel  to  the  edge  of  the  cliff,  and  at  distances  from 
it  of  a  few  to  many  yards. 

The  caverns,  which  are  many  on  the  Bunda  Plateau,  are 
excavated  in  the  crystalline  limestone,  and  extend  down  into 
the  underlying  friable  band.  Their  presence  is  indicated  on 
the  surface  by  crateriform  depressions,  in  the  centre  of  which 
is  the  perpendicular  aperture  to  roomy  excavations,  the  roof 
of  which  in  many  places  rises  nearly  to  the  surface  in  the  form 
of  inverted  pot-noles.  Though  slight  signs  of  waterflow  from 
the  edge  of  the  depression  to  the  aperture  are  visible,  yet  in 
the  interior  there  is  no  indications  of  percolating  water.  The 
earlier  stages  of  the  formation  of  the  cavern  are  those  perpen- 
dicular vents  called  blow-holes,  up  which  there  rushes  on  hot 
days  a  violent  wind,  which  may  also  be  heard  coursing  along 
the  lateral  passages  with  the  sound  of  a  mill-race.  From  the 
known  widely-fissured  and  cavernous  character  of  the  crystal- 
line limestone  as  seen  on  the  coast,  there  can  be  little  doubt 
that  the  stratum  throughout  its  whole  extent  presents  con- 
tinuous air  passages.  The  air  in  the  passages  and  caverns  in 
the  interior  part  of  the  plateau  acquires  a  higher  temperature 
during  the  day  than  that  on  the  face  of  the  sea  cliffs,  m  conse- 
quence of  which  an  indraught  is  caused  towards  the  hotter 
region.  On  one  occasion  I  compared  the  temperature  of  the 
air  as  it  flowed  from  a  blow-hole  with  that  in  the  shade  of  a 
tree.    The  shade  temperature  was  78  deg.,  and  the  same  ther- 
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moineter  suspended  two  feet  within  the  blow-hole  registered, 
after  the  lapse  of  three  minutes,  70  degs. 

The  post-miocene  rocks  of  the  Bunda  Plateau  are  compara- 
tively so  insignificant,  and  because  they  form  part  of  a  Beries 
which  elsewhere  assume  considerable  proportions,  I  will  include 
them  in  my  general  account  of  that  group  of  strata. 

The  Newer  Tebtiahies  aroitkd  the  Head  of  the  Great 
Australian  Bight. 

Between  the  Head  of  the  Bight  and  Fowler's  Bay  the  surface 
is  occupied  with  loamy  and  grassed  flats  alternating  with  sandv 
ridges  covered  with  mallee.  The  grass  flats  are  margined  with 
spurs  and  terraces  thickly  covered  with  travertine.  "Wells 
have  been  sunk  on  the  travertine,  and  the  older  tertiaries 
passed  through  to  depths  up  to  180  feet  or  more,  water  being 
always  met  with  in  a  grey  eilicious  limestone,  which  may  be 
coterminous  with  the  chalky  rock  of  the  Bunda  cliffs.  The 
water  is  more  or  less  brackish,  but  for  the  most  part  the 
quantity  and  quality  increases  towards  the  coast. 

The  sand,  which  crowns  all  the  higher  ground  inland,  is  pro- 
bably derived  from  the  waste  of  the  granitic  and  quarttitic 
rocks  to  the  north.  Though  the  period  of  its  formation  is  un- 
certain, yet  I  venture  to  suggest  that  it  is  of  fluviatile  origin, 
and  is  coterminous  with  tho  plant-bearing  sandstones  of 
Ardnamukka,  on  the  west  side  of  Lake  Torrent". 

Excepting  the  Bunda  cliffs,  the  whole  coast  line  of  the  south- 
western part  of  this  colony  is  constituted  of  poBt-mioccue 
rocks.  The  prevailing  sub ter- structure  of  the  country  between 
Eucla  and  Fowler's  Bay  is  that  of  the  older  tertiary  limestone, 
and  between  the  latter  place  and  Port  Lincoln  it  is  that  of 
metamorphic  rock,  chiefly  mica-schist,  through  which  protrude 
granitic  masses,  overlain  by  derivative  material,  and  flanked  on 
the  seaboard  by  more  or  less  consolidated  calciferous  sands. 
The  latter  section  of  the  country  is  represented  on  B  rough 
Smyth's  geological  map  of  Australia  as  occupied  with  tertiary 
strata,  but  as  I  have  shown  (auto  p.  103),  the  older  tertiary  of 
this  western  country  occupies  a  well-defined  basin,  and  is  not 
coterminous  with  that  or  any  other  part  of  the  province. 
Most  of  the  trigonometrical  stations  and  the  higher  elevations 
eastward  from  Fowler's  Bay  are  granitic. 

Eastward  from  the  Head  of  the  Bight,  tho  whole  coast  line 
is  flanked  by  sand  dunes,  generally  based  upon  a  false-bedded 
consolidated  sand  ;  which,  however,  occasionally  attains  a 
moderate  elevation  above  sea  level.  All  the  bluffs  are  com- 
posed of  the  consolidated  sand,  and  by  its  oblique  lamination 
and  rapid  decay  of  portions,  there  result  those  fantastic  and 
picturesque  rock  faces,  needles,  and  scars  which  contribute  so 
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much  to  relieve  the  prevailing  monotony  characteristic  of  tl 
coast. 

These  aeolian  rocks  extend  several  miles  inland  atvario 
places,  and  from  the  large  amount  of  calcareous  matter  whi 
they  contain  there  has  been  formed  by  its  solution  and 
transpiration  towards  the  surface,  and  precipitation  there 
limestone  crust  or  a  stratum  of  consolidated  sand.  For  1 
most  part  this  crust  occupies  the  present  surface,  and  may 
best  studied  about  Streaky  Bay  and  thence  to  Bramfleld.  I 
other  layers  are  frequently  visible,  which  have  doubtlessly  be 
formed  under  similar  conditions,  and  which  mark  older  si 
faces.  Tbe  sands  and  consolidated  beds  contain  land  shel 
which  are  often  met  with  imbedded  at  great  depths  below  1 
surface.  The  following  section  on  the  coast  near  Fowle 
Point  illustrates  the  leading  characteristics  of  these  aei 
deposits : — 

Loose  sand,  white  in  colour,  rising  to  considerable  eleva- 
tion in  from  the  edge  of  the  cliff. 
Travertine  and  limestone  breccia  in  rude  courses,  over- 
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Sand  layer  mixed  with  lumps  of  travertine  and  blackened 
angular  fragments  of  limestone,  presenting  a  very 
scoriaceous  appearance ;  land  shells  in  abundance     . . . 

Sand  rock :  consolidated  coarse  yellow-red  sand  in  thick 
wedged-8haped  courses ;  weathering  into  stalactitic  or 
columnar-lite  form  on  the  face,  and  also  honeycombed 

At  Fowler's  Bay  the  travertine  band  comes  down  to  the 
level,  where  it  forms  reefs,  and  the  whole  cliff  seems  to 
made  up  of  shifting  sand.  Similarly  it  falls  to  sea  leve 
Fowler's  Point,  leading  one  to  infer  that  a  sandbank 
become  elevated,  then  had  acquired  its  calcareous  crust,  anc 
later  times  become  buried  by  blown  sand. 

The  sand  dunes  have  in  many  places  barred  extensive  h 
and  creeks,  such  as  Lakes  Hamilton  and  MacDonnell ;  wl 
m  other  instances  have  been  subsequently  silted  up,  and 
elevatory  movements  are  now  shallow  salt  pans  or  lago< 
*uch  as  the  Yalata  and  Peelunibie  Swamps. 

The  Yalata  Swamp  is  not  more  than  two  feet  above  1 
water  mark,  it  is  an  extensive  basin,  occupied  with  yellow 
white  clayey  sand.  Around  its  margin  is  a  loose  shell  si 
surmounted  by  a  white  shell-limestone  full  of  bivalves  v 
valves  in  apposition.  The  general  level  of  the  top  of  the  re< 
niarine  bed  above  the  swamp  is  four  feet ;  or  six  feet  at 
high  water  mark.  A  more  recent  deposit  in  the  form  of  a  si 
of  travertine  of  about  six  to  nine  inches  thick  at  the  great 
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spreads  over  the  shell  limestone  and  the  shell  sand,  and  hu 
enclosed  the  shells  of  the  latter. 

As  elsewhere  in  the  colony,  these  recent  inarine-beds  contain 
the  usual  assemblage  of  shallow  water  forms  of  the  present 
coast  line,  but  in  addition  are  characterised  by  the  abundance 
of  individuals  of  a  few  species  either  very  rare  or  extinct  in 
our  waters.  In  the  Yalata  deposits,  the  most  notable  axe 
Area  trapezia,  Crgptodon  ovulum,  Denial mui  ThtnuutentU,  and 
Colwiibdla  auttralit.  The  sand  drift  inside  the  dunes  of  the 
"  Roe  Plains  "  at  Eucla  rests  on  a  calciferous  sandstone,  con- 
taining the  common  shells  of  the  present  coast.  The  shells  of 
the  Mactrse  and  other  bivalves,  being  in  apposition,  prove  that 
the  fossils  lived  and  died  on  the  spots  where  now  found.  The 
highest  elevation  at  which  these  evidences  of  recent  oscillation 
of  level  were  seen  is  at  about  twelve  feet  above  high  water. 

As  previously  stated  (p.  104),  the  Bunda  cliffs  are  at  their 
extremities  fronted  by  an  under  el  iff  of  consolidated  blown 
Bands,  which  belong  to  the  series  of  awlian  deposits  just 
described.  Plate  iv.,  fig.  2  exhibits  the  manner  in  which  they 
have  been  accumulated  in  front  of  the  sea  wall,  have  acquired 
some  debris  from  the  cliffs,  and  have  streamed  over  upon  the 
crown  of  the  escarpment ;  the  truncated  seaward  face  of  the 
undercliff  is  characteristic  not  only  here,  but  of  other  parts  of 
the  coast  line.  That  the  sands,  which  form  the  knolls  on  the 
seaward  edge  of  the  Bunda  Plateau  referred  to  at  p.  99  have 
been  blown  up  from  the  shore  is  indicated  by  their  mode  of 
occurrence,  and  by  the  nature  of  the  material,  which  I  find  to 
consist  of  rounded  grains  of  limestone  dissolving  freely  in  acid 
and  leaving  an  aluminous  and  sandy  residue  of  about  7'6  per 
cent. 

The  sands  which  cover  the  Bunda  cliffs  are  more  often  con- 
solidated, especially  in  the  lower  portions ;  and  alternations  of 
sand,  sandrock,  and  travertine  generally  prevail  in  all  the 
sections.  Not  unfrequently  the  loose  sand  beds  are  penetrated 
by  stalactitic  masses  of  consolidated  sand,  and  have  in  them 
erect  stole-like  masses  of  the  same  material  in  various  shapes 
and  sizes,  the  latter  ranging  up  to  one  foot  in  diameter  and  up 
to  a  height  of  two  and  a  half  feet.  They  must  have  originated 
from  the  precipitation  of  carbonate  of  lime  around  roots, 
branches,  and  stems  of  shrubs,  whilst  they  possessed  consistency; 
and  the  cavity  which  was  formed  by  the  subsequent  decomposi- 
tion of  the  vegetable  matter  was  filled  by  the  same  process. 
Similar  concretionary  bodies  have  been  described  by  Flinders, 
as  entombed  in  the  calciferous  sands  of  Bald  Head,  King 
George's  Sound ;  but  he  mistook  them  for  corals,  whilst  the 
true  explanation  of  their  origin  was  left  to  Charles  Darwin 
(vide  Journal  of   Naturalist,  12  ed..  p.  160).      And  their 
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strewn  over  with  black  angular  stones  ;  in  some  the  discolora- 
tion had  not  penetrated  far  beyond  the  surface,  and  these  stones 
could  at  once  be  identified,  with  either  the  crystalline  limestone 
or  the  travertine  crust.  The  colour  which  is  discharged  on 
submitting  the  stones  to  a  red  heat,  is  doubtlessly  of  m  vegetable 
source ;  not  due  to  the  growth  of  algals,  because  too  deep  and 
lasting,  but  to  the  imbition  of  vegetable  infusions,  and  their 
subsequent  partial  decomposition  or  carbonization. 

The  recent  sand  dunes  on  the  Bight  coast  attain  considerable 
elevations  where  they  rest  upon  the  Pleistocene  sands  or  upon 
the  older  tertiary  escarpment ;  the  colour  of  the  sand  is  usually 
dirty-white  or  grey,  sometimes  snow-white,  but  never  of  the 
reddish  hue  of  the  older  series,  though  like  them  they  contain 
a  very  high  percentage  of  calcareous  matter.  The  view  pre- 
sented by  the  Peelunibie  sand  dunes,  at  the  Head  of  the  Bight, 
as  seen  on  a  bright  sunny  day,  is  one  not  likely  to  be  effaced 
from  the  memory.  To  all  appearance  we  were  looking  towards 
a  high  mountain  range  whose  base  was  encumbered  with  dark- 
coloured  rocks,  and  whose  crown  was  laden  with  snow.  The 
illusion  was  strangely  perfect,  for  the  so-called  snow  and  the 
rocks  were  as  uniform  and  apparently  consistent  as  though 
they  were  the  genuine  components  of  an  Alpine  landscape.  As 
we  approached,  the  wonderfully  beautiful  and  refreshing 
spectacle  gradually  lost  its  grandeur,  through  diminution  of  its 
apparent  height  and  massiveness ;  and  finally  the  black  coloured 
rocks  were  seen  to  be  the  dark  green  foliage  of  bushes,  and  the 
snow  to  be  the  domed  tops  of  white  sand  dunes  whose  bases 
were  clothed  with  shrubs.  The  whiteness  of  the  sand  is  due  to 
the  fragments  of  bleached  shells  of  Doxacitta  dongata,  which 
constitute  the  whole  or  nearly  the  whole  of  the  coarser  part  of 
the  sand  ;  whilst  the  finer  part,  which  is  less  than  a  moiety,  is 
comminuted  shelly  matter,  though  of  not  ao  white  a  colour. 
These  sands  hare  a  maximum  elevation  of  180  feet,  but  thia 
height  is  only  attained  where  they  have  surmounted  the 
escarpment  of  the  older  tertiaries. 

The  only  permanent  water  in  the  country  around  the  Bight 
is  derived  from  the  sand  dunes  and  Pleistocene  sands.  Water 
is,  however,  not  always  procurable  in  the  sand  dunes,  the 
supply  being  most  abundant  in  those  which  are  devoid  of 
vegetation.  At  Fowler's  Bay  water  is  thrown  to  the  surface 
by  the  pipe-clay  of  the  Talata  swamp ;  but  in  most  instances 
the  fresh  water  is  simply  buoyed  up  by  the  sea  water. 

Thb  Soti.  of  the  Bunda  Plateau  is  a  reddish  coloured  loam 
or  loess,  and  near  the  coast  has  a  thickness  of  as  much  as  eight 
to  ten  feet ;  and  in  its  upper  two  feet  or  so  is  crowded  with  the 
shells  of  Helix  and  Bttlimvt.  Its  thickness  diminishes  beyond 
the  northern  boundary  of  the  oasis,  and  in  the  more  interior 
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ports  -visited  by  me  it  is  confined  to  slight  depressions  in  the 
prevailing  limestone  surface.  It  is  evidently  the  residue  of 
the  disintegration  of  the  miocene  limestone,  an  analysis  of 
which  shows  it  to  contain  about  six  per  cent,  of  insoluble 
matter.  Its  limited  extent  in  the  interior  tracts  is  doubtlessly 
due  to  a  combination  of  circumstances  reciprocal  in  their 
action.  The  absence  of  timber  and  almost  of  vegetation  does 
not  favour  its  formation  nor  its  retention.  The  moistening 
vapour  of  the  sea  breezes  does  not  reach  the  interior  to  clothe 
the  parched  and  naked  rock.  What  little  is  formed  is  for  the 
most  part  removed  by  the  action  of  the  wind,  and  transported 
to  those  parts  where  conditions  prevail  favourable  tor  its 
retention. 

Meteorology. 
Very  little  is  known  respecting  it,  and  observations  have 
only  recently  been  commenced  at  Eucla  and  Fowler's  Bay. 
The  rainfall  around  the  Head  of  the  Bight  is  very  small,  and 
is  mainly  brought  by  the  south-east  winds.  Heavy  rains  are 
unfrequent ;  and  that  the  prevailing  rains  are  of  the  nature  of 
coast  showers  is  evidenced  by  the  diminution  of  rain  in  advan- 
cing in  a  north-west  direction  from  Fort  Lincoln,  as  exhibited 
by  the  following  records  extracted  from  "  Meteorological 
Observations,"  by  C.  Todd,  C.M.G.,  Ac.  :— 

Ykab.  Pobt  Likcoln.    Stbbaxy  Bit.  Fowlbb's  Bat.  Eucla. 

1876.  16-210  inches           ...  ...  11330 

1877.  22440    "                ...  ...  13775 

1878.  17290    "            16185  10314  5892 

The  number  of  days  on  which  rain  fell  during  1878  was  at 
Port  Lincoln,  115 ;  at  Streaky  Bay,  77 ;  at  Fowler's  Bay,  74 ; 
and  at  Eucla,  65. 

Independent  evidence  of  the  above  nature  is  furnished  by 
the  officers  of  the  survey  schooner,  obtained  during  the  autumn 
of  1879,  between  Fowler's  Bay  and  the  Head  of  the  Bight : — 
"  It  is  strange  that  very  much  more  rain  falls  in  the  sea  near 
the  shore  on  this  part  of  the  coast  than  on  the  land,  and  on 
one  occasion  nearly  two  inches  of  steady  rain  fell  in  six  hours. 
Within  ten  miles  of  Fowler's  Bay  and  at  the  tidemaBter's  tent 
at  Fowler's  Bay  there  was  none  at  all." — S.  A.  Register,  May 
27, 1879. 

One  proof  of  the  scarcity  of  rain  and  the  rarity  of  rain 
storms  on  the  Bunda  Plateau  is  the  fact  of  the  preservation  to 
this  day  of  the  tracks  of  the  horses  forming  Forrest's  equipment 
which  were  made  in  July,  1870. 

From  the  general  character  of  the  rainfall  on  the  coast  \\ 
may  be  inferred  that  the  amount  is  less  at  the  Head  of  th% 
Bight  than  at  Fowler's  Bay  or  at  Eucla,  and  that  it  decrea^. 


as  the  distance  from  the  coast  increases.    Indeed,  the  aspect 
of  the  vegetation  demands  that  such  is  the  case. 

Thermometric  readings  taken  exclusively  on  the  Plateau, 
and  embracing  a  period  of  twenty  days  in  the  month  of 
February,  give  a  mean  temperature  of  75  deg.  at  9  a.m.,  and 
of  87  deg.  at  3  p.m.  The  highest  temperature  recorded  was 
109  deg.  on  the  4th.  The  changes  of  temperature  were  pretty 
regular;  at  9a.m.,  75  deg. ;  at  8 p.m.,  87 deg. ;  at  G  p.m.,  about 
75  deg. ;  cooling  rapidly  after  sundown,  ana  becoming  bitterly- 
cold  between  4  and  5  a.m.  Only  on  a  few  occasions  did  I  note 
the  temperature  at  these  early  hours.  The  following  table 
exhibits  the  range  of  temperature  observed  on  four  days : — 
Date.  Time.  Temp.  IMft. 


Feb.  2  {««„"»• 


( 5'  15  a.m. 
1 3  p.m. 


3G'5 


38- 


7. 
„  ™  (6  23».m. 

22  (8pJn. 

The  unusually  cold  mornings  betokened  hot  days,  and  the 
greatest  difference  of  temperature  of  59 deg.  was  recorded  on 
the  28th  of  January,  while  at  Coymbra.  At  4.80  avm.  the 
temperature  was  53  deg.,  at  9  a.m.  94  deg. ;  and  the  maximum 
was  112  deg. 

Iu  consequence  of  the  calm  and  clear  nights,  and  with  a 
temperature  frequently  falling  below  dew  point,  dew  should 
be  copiously  deposited  ;  but  it  seems  that  the  atmosphere  over 
the  dry  surfaces  of  the  interior  part  of  the  plateau  had  little  or 
no  moisture  to  give  up  during  the  time  of  my  sojourn,  as  no 
dew  was  observed.  But  near  the  coast  there  was  frequently-  a 
copious  precipitation  of  dew,  and  it  was  a  matter  of  observa- 
tion that  the  quantity  rapidly  diminished  inland,  and  beyond 
the  limits  of  the  timber  trees  appeared  to  be  nil. 
Botamt. 

The  number  of  plants  inhabiting  the  Plateau  is  very  small, 
and  is  for  moat  part  made  up  of  shrubs  or  shrubby  perennial 
herbs.  Some  species  appear  to  be  confined  to  the  rocky  edges 
of  the  cliffs,  such  as  Correa  speciosa,  var.  magn\fiea,  Eremopkila 
Erowni,  E.  dltemifoUa,  Ooodenin  varia. 

Whilst  the  under  cliff  of  consolidated  sand,  which  extends 
for  about  sixteen  miles  east  from  Wilson's  Bluff,  yields  a 
number  of  species  not  met  with  on  the  Plateau,  though  familiar 
plants  beyond  it,  conspicuous  among  which  are  Lavatcra 
plebeia,  Scarvola  crauifolia,  Nitraria  Sehoeberi,  Templeiema 
return,  Kochia  oppotitifblia,  Enehyltena  fomentota,  Oxnlu  eorni- 
culala.  These  plants  here  find  favourable  conditions  for  growth 
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arising  from  the  depth  of  drift  material  brought  down  from 
the  edge  of  the  Plateau,  which  retains  much  of  the  accumulated 
rainfall  gathered  in  the  gully-like  channels  which  seam  the 
face  of  the  cliff  slope.  Here  a  luxuriance  of  grass  prevails, 
not  only  in  the  watercourses,  but  along  the  cliff  slopes  below 
the  level  of  the  crystalline  limestone.  Their  roots  here  find 
moisture,  and  protection  is  afforded  them  from  the  sun's  rays 
by  the  rocky  dehrit  which  encumbers  that  part  of  the  cliff 
slope. 

The  Bunds  Plateau  on  its  western  edge  is  bounded  by  a  belt 
of  mallee  and  tea  tree,  which  continues  along  the  edge  of  the 
escarpment  to  near  Wilson's  Bluff,  whilst  parallel  to  the 
coastline  it  is  situated  at  about  from  two  to  three  miles  from 
the  edge  of  the  cliffs.  At  about  20  miles  from  the  escarpment 
over  Eucla  the  mallee,  which  appeared  among  the  other  trees 
at  a>  few  miles  to  the  east,  begins  to  predominate,  and  for 
fifteen  miles  forms  a  dense  scrub.  Tracing  it  around  the  coast 
it  soon  thins,  and  on  the  meridian  of  Mailable  is  about  one 
mile  wide,  open,  and  the  trees  of  low  stature.  To  the  east  of 
this  the  mallee  disappears,  and  is  not  again  seen  till  the  margin 
of  the  Peelunibie  sandhills  is  reached  ;  thence  it  continues  in  a 
generally  north-east  direction,  and  occupies  the  surface  of  the 
Handy  country  southward  to  the  coast.  However,  the  extensive 
sandy  region  resting  on  the  east  side  of  Pidinga  rock-basin  is 
covered  with  a  thick,  not  dense,  scrub  of  mulga  {Acacia  sp.). 

Lying  inside  the  belt  of  mallee  scrub  is  an  extensive  oasis 
occupying  a  breadth  of  from  six  to  ten  miles  on  either  side  of 
the  telegraph  line,  which  thus  nearly  traverses  its  longer 
diameter.  Its  dimensions  are  110  miles  long  and  its  average 
width  eighteen  miles,  or  an  area  of  about  2,000  square  miles. 
Throughout  this  oasis  mulga  and  sandalwood  are  the  only  trees. 
These  occur  thinly  scattered  where  the  soil  is  loamy,  but  are 
clustered  on  the  travertine  surfaces.  This  open  country  is 
well  grassed,  the  grassed  parts  interspersed  with  blue  bush 
{Kochia  tedifolia),  Sea  cola  tpinttcent,  Futanui  acuminatum,  &c, 
sometimes  the  bushy  plants  dominating  over  wide  areas.  In- 
tervening between  the  mallee  scrub  and  the  coast  is  a  sterile 
belt,  with  occasional  tussocks  of  harsh  grasses,  almost  leafless 
Sccevola  tpinegcetu,  stunted  Okorctrum  gktmrratum,  now  and  then 
with  dwarfed  Nitraria  Sckoeberi,  and  saltbush  (Atriplex 
sp.),  but  for  the  most  part  carpeted  with  a  prostrate 
Melaleuca  and  Eucalyptus,  and  Eremophila  tlentifoha.  The 
habit  of  the  two  myrtaceous  plants  is  clearly  due  to  the  action 
of  the  wind,  because  as  they  retire  from  the  coast  they  graduate 
into  low  bushes,  and  gradually  acquire  their  usual  stature.  At 
eight  to  ten  miles  from  the  coast,  particularly  on  the  eastern 
side  of  the  Plateau,  the  effect  of  the  wind  on  the  sandalwood 
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trees  is  strikingly  apparent  in  their  wand-like  trunks  and 
branches  and  leafy  crowns,  looking  like  mallee,  beading  to  the 
north-west,  in  which  direction  they  are  forced  by  the  strong 
winds  from  the  south-east  which  prevail  at  their  chief  period 
of  growth. 

One  characteristic  feature  of  much  of  the  vegetation  of  this 
western  part  of  the  coast  tract  is  its  heath-like  habit,  as  seen 
in  Melaleuca,  Eremopkila  deiuifolia,  F.M.,  far.,  transporting  one 
mentally  to  the  Scotch  moors  or  those  of  North  England. 

At  about  halfway  between  Eucla  and  the  head  of  the  Bight 
sand  begins  to  appear,  and  with  it  a  change  in  the  vegetation, 
grass  increases  in  quantity,  the  broom-like  Eremopkiia  appears, 
and  most  of  the  heathy  plants  become  sparse  or  disappear. 
This  change  is  very  gradual,  but  becomes  the  greater  as  the 
extent  covered  by  the  sand  drifts  is  widened. 

To  the  north  of  the  oasiB  there  is  a  treeless  region,  called  on 
the  maps  the  Nullarbor  Plain.  It  is,  however,  structurally  a 
part  of  the  Bunda  Plateau,  and  there  is  no  abrupt  line  of 
demarcation  between  it  and  the  oasis.  My  notes  having 
reference  to  the  aspect  of  the  vegetation  on  the  N.W.  journey 
from  Mailable  arc  as  follows  j — 

At  6  miles. — Grassy  with  few  sandalwood  trees  and  low 
bushes  ;  signs  of  drought,  as  does  a  good  deal  of  the 
country  already  passed  over. 
At  9  miles. — Much   broom-like  Eremopkila  (E.  tcoparia), 
stunted  fusanus  (F.  aeuminatut),  Choi-ttrwx glomeratumi, 
Olearia  eoaoeephala  (bluebush),  and  a  few  sandalwood 
trees. 
At  16  miles. — Treeless,  much  broom,  little  bluebush. 
Beyond  21  miles. — Broom  low  and  scanty ;  saltbush  and 
prickly  Sea-tola  abundant  but  mostly  dead,  patches  of 
shrubby  samphire  (Salicornia  arbiucula)  around  bare 
subsaline  surfaces  of  red  loam  in  the  slight  depressions 
of  the  ground.    Tufts  of  dead  grass  occasionally. 
The  contrast  of.  colour  presented  by  the  vegetation  on  this 
arid  interior  is  very  striking,  and  is  best  exhibited  in  the  N.E. 

fart  of  it.  On  the  slightly  rising  ground  a  blue  tint  prevails 
rom  the  massing  together  of  the  blue  bushes  of  two  species, 
Kochia  tedifblia,  Olearia  conocephala,  and  over  the  depressions  of 
the  surface  the  colour  is  dark  from  the  black-green  or  almost 
black  of  the  samphire,  whilst  intervening  between  the  two 
colours  is  a  gray  belt  produced  by  the  salt  bush  (Alriplex  sp.) 

The  interior  has  a  few  peculiar  plants,  but  is  characterised  by 
paucity  of  species  and  their  depauperised  state.  On  the  22nd 
February,  the  total  number  of  plants  observed  throughout  the 
day's  journey  of  21  miles,  was  only  fifteen,  including  bluebush, 
cotton  bush,  saltbush,  samphire,  SaUola  Kali,  Zygophyllvm  sp., 


leroteetta  tJietcantka,  some  withered  composites,  a  grus,  and 
her  annuals.  Around  our  camp  on  Feb.  8  a  fewer  number 
as  seen. 

The  dep&uperization  of  species  is  not  altogether  attributable 

>  the  absence  of  soil,  for  long  before  the  crystalline  limestone 

irttiB    the    anrfaM  of  the  ground,  reduction  of  sice  and  dis- 

ppearance  of    species  is  observable.     The  main  cause  must  be 

ygrometric.       Sain  when  it  falls  must  rapidly  pass  away  by 

.baorptioTv  over  much  of  the  area,  or  by  evaporation  from  the 

ess  pervious  surfaces,  which,  judging  from  toe  extreme  dryness 

A  the  air  must  be  very  active,  but  the  rainfall  is  certainly  very 

imall,    and.    precipitation  of  dew  barely  possible.     That  the 

regetation  haa  a  struggle  to  maintain  itself  against  such  adverse 

conoxtiona    ia    evidenced  by  their  stunted  growth,  absence  of 

flowers  or    fruit,  and  generally  by  the  blackened,  and  decayed 

or  decaying    appearance  that  it  presents  as  a  whole.     Grass  in 

most  places  was  recognised  by  blackened  spots  on  the  surface, 

whilst  the  numerous  dead  or  partially  leafless  shrubs  attested 

to  'Coa  \ong    period  which  had  elapsed  since  sufficient  rain  had 

fallen    to    produce  growth,  or  flowers  and  fruits.     Further, 

-*Av\lat  all  the  plants  of  the  desert  tracts  excepting  Erevwpiil-a 

ttoparia  presented  no  traces  of  flowers  or  fruit ;  individuals  of 

the  same  species  were  met  with  elsewhere  in  different  stages  of 

m»taar\\,y,  arid  the  yellow  straws  among  the  blackened  tufts  of 

grass  bespoke  a  recent  growth.    It  is  probable  that  after  con- 

\xv\ued  rain  a  vigorous  growth  of  vegetation  takes  place,  grass 

and   other  annuals  appear,  and  for  a  few  weeks  all  seems 

verdure,   but  is  followed  by  prolonged  droughts,  during  which 

"foe  pgtennial  plants  only  can  continue  to  live. 

The  Bunds  Plateau  is  perhaps  the  least  Australian  in  its 
uotsuical  features  of  any  part  of  the  continent.     The  absence 
or  fewness  of    species  of   Proteaeea,  Tkymelete,   JPiltotporea, 
Zeguniinota,  and  Myrlacete  make  this  part  of  Australia  quite 
■»  anomaly.      One  can  hardly  conceive   of  so  vast  a  tract 
without    gum-trees,  casuarinae,   grevilleas,  hakeas,  banksias, 
xanthoTTsas,  pimeleas,  xerotes,  ferns,  Ac.     The  desert  character 
of  the  flora  is  indicated  by  the  numerical  strength,  either  of 
individuals    or    species    of    Chenopodiacea,    such    as    Eoehia, 
'_        ™ojooKa,  and  Atriplex,  Compoiita,  JSremophila,  &c.,  and  by  the 
*        absence  or  rarity  of  Prottacca,  Myrtacea,  Epacridea,  Ac. 
/  List  of  Species  of  tub  Bukda  Plateau. 

;(  NoTs.—The  spades  marked  by  an  asterisk  havs  not  vet  been  dieeorered 

Mjotid  the  Limit*  of  thin  region.    Those  marked  thus  t >  ere  recorded  for  the 
'         ™*t»ne   m   ooouning  within  South  Australia;  or  are  not  inolnded  in 
y         Wiombnrgk's  Flora  of  the  Province. 
PL  Obdkb  Cktsciferx. 

2       *  t  Blennodia  Eichardsi,  F.  M.     (Biekardt.) 
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t  Capsella  pilosuU,  F.  M.     (Sichardt.) 
*  t  Capsella  Drummondi,  F.  H.     (Kickardt.) 
Order  Malyacex. 
Lavatera  plebeia,  Sims,  of  very  slender  habit  aud  purple 
flowers.    Bunda  undercliff. 
t  Hibiscus  Farragei.     (Siehardt.) 

Order  Ztoofhxxlee. 
Nitraria  Schoberi,  Lin.,  edge  and  slopes  of  Bunda   cliffs 

towards  the  west. 
Zygophyllum  Billardieri,  Dec.     {RUhardt.) 
t  Zygophyllum  glaucescens,  F.  M.     (Bichtird*:) 
Obdkb  Gebaniace^. 
Oxalis  corniculata,  Lin.    Slopes  of   Bunda  cliffs  on  tbe 
west. 

ORDER  BUTACEX. 

nda 

Order  Leocmihosj:. 
Templetoniaretusa,B.  Br.  Sandy  parts  of  Bunda  undercliff. 

Order  Mybtaceje. 
Eucalyptus,  sp.,  and  Melaleuca  sp.  See.  p.  119. 

OltDKE  LOBANTHACEI. 

Loranthus  linophyllua,    Fenzl.     Ou  Aearia   sp..   edge   of 

desert  tract. 
Loranthus  pendulus,    Sieb.,    var.   melaleuc*,  Lehm.,  on 

Fasanut, 
Loranthus  Exoearpi,  Bclir.,  on  Melaleuca. 

Order  Composite. 
Minuria  leptophylla,  Dec.    {Richardt.) 
Toianthus  Muelleri,  Benth.    (Richardt.) 
t  Helipterum  roseum.     (Rishordt.) 

*  t  Helipterum  Haigii,  F.  M.    {Richards.) 

t  Helipterum  tenellum,  F.  M.    Between  Fowler's  Bay  and 
Eucla.     {Richardt.) 

*  Cephalipterum  Drummondi,  A.  Gray.    In  the  interior  from 

the  Head  of  the  Great.Bight.     {Delitttr.) 
Ixiolnna  tomentosa,  Sond. 
Olearia  conocephala,  F.  M.,  (blue-bush).    Widely  diffused 

over  the  Plateau. 
Brachycome  graminea.     Sandy  soil,  edge  of  Bunda  cliffs. 

*  t  Brachycome  Tatei,  F.  M  (MS.)  Rocky  edge  of  Bunda  cliffs. 

Senecio  Cunningham!,  De  C.    Sand  patch  near  Wilson's 
Bluff. 
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Sonchus  oieraceus,  Linn.  Tar.    Sand  dunes  near  Wilson's 
Bluff. 

Obdeb  Goodekoviea. 
Goodenia  varia,  E.  Br.    Bocky  edge  of  Bunda  cliffs. 
8ca*Yola  crassifolia,  Labill.    Sandy  undercliffs  on  western 

part  of  Bunda  Plateau. 
Scasvola  spinesoens,  B.  Br.      Widely  diffused  over  the 

Plateau. 

Obdeb  Myopobixeje. 
Eremophila  Browni,  P.  M.    Bocky  edge  of  Bunda  cliffs 

west. 
Eremophila  alternifolia,  B.  Br.    With  the  last. 
t  Eremophila  Weldi,  F.  M.    Variety  with  roundish  leaves. 

Bight  Plateau. 
*  f  Eremophila  Delisseri  P.  M.  (cotton  bush).      On  the  east 
side  of  the  plateau,  between  head  of  Bight  and  Pidinga. 
The  type  specimens  were  obtained  by  Delisser,  N.W.  of 
the  head  of  the  Great  Australian  Bight,  in  Western 
Australia. 
Eremophila  scoparia,  P.  M.  (broom).     Over  the   desert 
tracts,  very  abundant. 
t  Eremophila  densifolia,  P.  M.,  var.     On  the    south-west 
and  west  margins  of  the  Plateau. 

Obdeb  Chexopodiaceje:. 
Bhagodia  spinesoens,  B.  Br.    Under  shelter  of  trees,  edge 

of  desert. 
Chenopodium  nitrariacea,  P.  M.    Sandy  undercliff,  Bunda 

Cliffs  west. 
Atriplex  sp.  (saltbush).     Common  over  Nullarbor  Plain. 
t  Atriplex   pblebocarpum?     ("large    saltbush.")       About 

Coompana,  in  the  oasis. 
Enchyl&na  tomentosa,  B.  Br.  With  Chenopodium  nitrariacea. 
Kochia  oppositifolia,  F.  M.    Slopes  of  Bunda  Cliffs  west, 

and  by  seashore. 
Kochia  sedifolia,  P.  M.  (blue-bush).    Widely  diffused,  but 

sparingly  in  arid  parts. 
Sclerotena  diacantha,  P.  M.     On  stony  surfaces  in  arid 

parts. 
Saiicornia  arbuscula,  B.  Br..     Widely  diffused  in  desert 

tracts. 
Salsola  Kali,  Lin.    Occasionally  in  arid  parts. 

Obdeb  Laubine^:. 
Cassytha  sp.    Bocky  slopes  of  Wilson's  Bluff. 

Obdeb  Saotalace£:. 
Fusanus  acuminatus,  B.  Br.    Widely  diffused. 
Choretrum  glomeratum,  B.  Br.  (mamla).    Widely  diffu^t 


The  species  collected  by  Corporal  and  Mrs.  Richards,  of 
Fowler's  Bar,  are  inserted  on  the  authority  of  Baron  von 
Mueller  (FraametUa  Pkj/Utarapkuc  Australia.)  The  speci- 
mens of  the  Richards-collection  were  gathered  on  the  Bunds 
Plateau,  though  "pnpe  Eucla." 

In  the  determinations  of  the  species  collected  by  myself  I 
have  been   assisted  by  Dr.   Schomburgk;    but  some   critical 
species  have  been  named  by  Baron  F.  Ton  Mueller. 
Zoolosy. 

From  the  botanical  features  of  the  Bunds  Plateau  much 
might  be  anticipated  regarding  the  distribution  and  character 
of  the  constituents  of  its  fauna ;  where  the  richer  flora  prevails 
there  live  the  greater  number  of  species  and  individuals.  Trie 
numerous  deserted  burrows  of  animals  which  were  observed  in 
the  desert  tracts  seem  to  point  in  the  same  direction  as  that 
indicated  by  the  plants  ;  that  is,  to  continued  droughts. 

Class  Mammalia. — Canit  dingo  is  widely  spread,  and  was  seen 
farther  inland  than  any  other  mammal.  Though  reddish-yellow 
is  the  common  colour  of  its  fur,  yet  black  is  not  rare,  and  white 
has  been  observed.  The  crevices  of  the  Bunda  cliffs  are  ita 
favourite  resorts,  and  a  well-beaten  track  extends  along  the  edge 
of  the  cliff  from  end  to  end. 

Macropits  fuliginotua  is  the  only  kangaroo  ;  it  was  not  abun- 
dant, and  was  seen  only  in  the  lightly- timbered  parts. 

Bettongia  campettrii,  or  weelba,  is  toe  commonest  mammal  in 
the  oasis ;  and  though  exceedingly  timid  in  the  day  time, 
exhibits  little  fear  of  man  at  night,  and  is  a  daring  thief. 
The  flesh  much  resembles  rabbit. 

Phtucolomys,  sp.,  occupies  the  eastern  half  of  the  Bunda 
oasis,  and  extends  far  inland.  '  It  would  appear  to  have  here 
reached  its  western  limit.  -  This  wombat  is  very  distinct  from 
the  species  near  Adelaide,  and  is  identical  with  that  named 
P.  nisjer  in  the  Institute  Museum.  I  have  not,  however, 
adopted  that  name,  as  I  am  not  aware  that  it  has  been 
published,  and  because  it  is  rather  inappropriate.  The  fur 
or  soft  hair  is  a  mixture  of  black  and  grey  on  the  back,  light 
coloured  below.  The  animal  lives  in  deep  burrows,  chiefly 
excavated  in  the  loamy  soil  to  depths  of  seven  or  eight  feet, 
or  under  the  travertine  cover ;  it  is  the  chief  animal  food  of 
the  wild  aboriginal. 

Peramelet  was  not  seen  alive,  but  its  remains 

were  found  in  the  caverns  frequented  by  owls. 

Mapahtit  eondiior,  or  walkla.  This  small  rodent,  conspicuous 
by  its  large  ears,  is  known  as  the  building  hapalotis,  from  the 
circumstance  that  colonies  of  them  erect  over  their  burrows 
massive  structures  of  interlacing  small  branches.  It  is  the 
chief  food  of  Strix  N.-Hollandia;  which  inhabits  this  country. 
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A  small  mouse-like  animal — whether  a  rodent  or  a  marsupial 
I  cannot  say,  not  having  seen  it — would  seem  to  have  been  very 
plentiful  at  one  time  in  the  arid  tracts,  as  its  long  shallow 
narrows — which  it  is  said  to  close  with  small  stones — were 
conspicuous  objects  all  over  the  treeless  country,  wherever 
there  was  a  sufficient  depth  of  soil. 

Clan  A.ves. — A  moderately  great  variety  of  birds  was 
observed  in  the  oasis.  Strix  Nova-Hollandi*  finds  a  suitable 
retreat  in  the  caverns ;  whilst  Aquila  audax  was  not  unfre- 

Sently  seen,  and  hunting  in  pairs.  Corvtt*  auttrali*  clings  to 
e  neighbourhood  of  the  water-holes.  Caeatua  Leadbeateri 
would  seem  to  be  almost  a  straggler  in  this  region,  as  only  one 
flock  was  seen ;  and  singularly  at  about  the  same  place  that 
Eyre  met  with  the  bird.  In  the  oasis,  particularly  in  its 
western  parts,  several  species  of  parakeets  were  observed, 
though  not  identified.  A  lark  inhabits  the  coast  tract,  whilst 
small  finches,  flycatchers,  honeysuckers,  emu  wrens,  Geobasilut 
regulws,  and  Liehmera  Australatiana,  are  common  in  the 
timbered  region.  The  ubiquitous  bustard,  ChoriotU  anttralis, 
is  widely  spread. 

Class  Meptilia. — Of  Ophidians  I  saw  but  few  individuals  of 

not  more  than  four  species,  and  all  within  the  oasis.  Pscudechit 

,  porphyriacn*     (Shaw),     black     snake ;     Hoplocephaius   minor 

(G-unther),  desert  snake  ;    Acanthophis  antarotica  (Wagler), 

death  adder. 

Lizards  were  met  with  over  a  much  wider  area ;  indeed,  they 

occur  where  no  other  conspicuous  form  of  animal  life  were  to 

be  seen,  though  in  the  latter  case  the  species  were  a  small 

JfeTocoa  and  a  small  Orammatophora.  The  species  observed  were : 

Monitor  Gotrtdi  (Gray),  iguana,  in  the  oasis;  Trachydotauru* 

rugotus,  sleeping  lizard,  widely  spread ;   JEgernia  Cunningham  i, 

near  the  coast ;  Diplodactylu*  marmoratus,  under  stones  along 

the  cliff  edge.     Orammatophora,  n.  sp.  ?  seven  inches  in  length, 

colour  of  back,  yellowish-brown  banded  with  white ;  Gram- 

matophora,  n.  sp.  P   similar  in  size  and  coloration  to  G.  Ade- 

laiden&is,  but  differing  particularly  in  the  depressed  head; 

Orammatophora ,  sp. ;  llinuUa,  two  sp. ;  Mocoa,  two  sp. 

The  class  Iksecta  is  represented  by  several  brilliant 
and  one  very  large  yellowish-brown  species  of  Stignoderma ;  a 
very  large  chesnut  brown  diurnal  longicorn;  many  vespida?, 
singularly  shaped  ichneumons,  large  dipters,  all  of  whicn  are 
attracted  by  the  fresh  blossoms  of  mallee  and  teatree.  Clicks, 
weevils,  and  ground  beetles  of  the  family  Brochidat,  the  latter 
characterised  by  nodosities  on  the  elytra.  One  of  the  largest 
Brochida?  emits  when  handled  a  brown  fluid  from  its  mouth. 
and  produces  a  noise  audible  at  the  distance  of  several  yard  1 
by  rubbing  the  depressed  sides  of  the  abdomen  against  ^v 


thickened  and  incurred  edges  of  the  elytra ;  another,  hut  smaller, 
species  is  widely  spread,  and  is  the  chief  food  of  the  Orvmmmta 
Mara.  An  interesting  form  of  Elaterinss  was  captured,  one  inch 
long,  and  of  a  brown  colour  marbled  with  white.  Two  small 
species  of  butterflies,  an  Otjyrit  and  another,  were  seen  in  the 
oasis.  A  few  Bpociee  of  Blattid*  are  active  during  the  daylight, 
but  I  never  saw  a  single  winged  form.  One  small  species  which  is 
common  has  the  upper  surface  studded  with  small  tubercles 
and  longitudinal  ridges.  A  species  of  Pohfxotteria  as  beautiful 
as  P.llitchelU,  Angas  (Slatta),  was  also  taken;  it  differs  from 
it  a  little  iu  shape,  but  chiefly  in  the  coloration. 

Spidxks  are  chiefly  represented  by  large  Lycotit,  whose  open 
vertical  burrows,  lined  with  web,  are  to  be  found  wherever  the 
soil  is  suitable.  One  species  was  noted  to  hare  the  eephalo- 
thorax  brown  with  black  rays,  thighs  black,  rest  of  legs  grey, 
abdomen  with  bands  of  black  and  grey.  Some  nondescripts 
were  collected;  but,  like  all  the  soft-bodied  animals 
when  placed  in  the  spirit-bottles,  they  did  not  withstand 
the  disintegrating  effect  of  camel  transport.  A  singular 
form  was  captured  on  the  grey  surface  of  a  stone  near 
Wilson's  Bluff,  which  was  of  a  dirty  colour,  and  had  a  pre- 
hensile abdomen — that  is  to  say,  that  part  of  its  body  was  much 
depressed  and  somewhat  narrowed  posteriorly,  which,  when  the 
animal  was  touched,  was  firmly  applied  to  the  angular  edge  of 
the  stone  on  which  it  rested.  In  this  squat  attitude  it  looked 
like  a  small  lump  of  dirt,  and,  confident  in  its  powers  of 
mimetism,  it  refused  to  be  roused  into  activity.  Several  times 
did  I  change  its  position,  but  in  every  instance  did  it  bring  the 
clasping  power  of  its  abdomen  into  requisition.  Another 
species  was  of  a  triangular  shape,  and  of  the  colour  of  dead 
sandalwood,  stripped  of  its  bark,  on  which  it  was  caught. 

A  slender  and  pale  yellow-coloured  scorpion  lives  under 
stones  along  the  cliff  top,  and  among  dead  timber  in  other 
parts  of  the  Plateau.  A  large  centipede  was  taken  from  the 
stomach  of  a  Grammatophora,  the  only  example  observed 

Land  Mollusc  a. — In  such  districts  as  I  have  described  the 
presence  of  land  snails  is  paradoxical ;  yet,  nevertheless  their 

?rodigious  abundance,  even  on  the  sterile  portions  of  the  Bunds, 
lateau,  is  one  of  those  features  which  has  not  escaped  the 
observation  of  some  of  my  predecessors.  Eyre  noted  the 
profusion  of  snail  shells  along  the  line  of  his  march,  but 
incorrectly  referred  them  to  fresh  water  forms.  (See  ante  p.  101). 
The  species  most  conspicuous  for  their  abundance  are  Httix 
nuOaboriea,  n.  sp.,  and  Bulimut  indutut,  Menke,  var,  hob.  ;  they 
may  be  gathered  by  the  barrow-loads  under  the  larger  bushes, 
and  are  thickly  strewn  over  the  open  country ;  indeed,  it  is  no 
exaggeration  to  state  that  every  other  step  that  is  taken  in 
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walking  will  crush  down  a  snail  shell.    But  living  examples 
are  rare  except  in  very  favourable  situations ;  they  are  to  be 
obtained  by  pulling  up  the  bushes  by  the  roots,  alongside  of 
wHieli.  they  bury  themselves  to  the  depth  of  an  inch  or  two. 
Here   they  may  be  said  to  dwell  in  a  moist  atmosphere  during 
seertivation,  as  the  dew    collected    on    the    twigs,    when  in 
sufficient  quantity  gathers  together  and  trickles  down  the  stem, 
and.  -thus  renders  humid  the  soil  immediately  about  the  base  of 
the    bush.    Bulimus  indutus  possesses  an  advantage  over  its 
congeners  in  closing  the  aperture  of  its  shell  by  a  testaceous 
epiphragm,  which  must  more  securely  prevent  dessication  of 
the    animal  than  if  the  aperture  were  closed  by  the  filmy 
structure  which  is  formed  by  the  other  species.   Another  South 
A.n**tralian  Bulimus,  B.  Mastersi,  which  extends  westward  as  far 
aa  the  sandhills  at  the  head  of  the  Bight,  constructs  a  similar 
defensive  armature.    The  rarity  of  living  examples  of  these 
snails  forces  one  to  the  inevitable  conclusion  that  the  immense 
numbers  of  their  dead  shells,  both  on  and  beneath  the  surface 
of  the  soil,  represent  the  accumulation  of  centuries  of  genera- 
tions.    The  snails  seem  to  have  no  enemy ;  and  in  a  country 
where  the  forces  of  nature  appear  to  be  so  equable,  the  pre- 
servation of  their  shells  for  long  periods  of  time  is  not  a  matter 
for  wonder. 

Helix  Nullarborica,  Bulimm  indutus,  and  B.  Adelaide  occur 
over  the  whole  of  the  Plateau  traversed  by  me.  Helix 
cyrtopleura  is  also  abundant,  but  more  estricted,  and,  unlike 
the  other  species,  is  confined  to  the  Plateau,  where  it  chiefly 
affects  the  rock  surface  and  debris  of  the  western  part  of  the 
Bunda  cliffs,  and  about  the  caverns  and  stony  ground  inland. 
Pupa  australis  occurs  over  much  of  the  better  lands.  All  the 
above,  excepting  Helix  cyrtopleura  live  in  the  sandhills  at  the 
head  of  the  Bight,  at  Mundyarra,  near  Wilson's  Bluff,  and  at 
Eucla,  where  they  are  accompanied  by  Helix  arenicola,  Tate, 
and  Pupa  Maryarettcc,  species  not  seen  on  the  Plateau.  Of  the 
above  species  Bulimus  indutus  is  an  addition  to  the  South  Aus- 
tralian fauna,  and  Helix  Nullarhorica  is  new  to  science. 
Bulimus  Adelaide,  Pupa  australis,  and  Helix  arenicola  are  the 
most  widely  diffused  of  our  land  snails. 

Marine  Conchologt  abound  the  Head  of  the  Gbeat  Bight. 

The  littoral  life  in  these  waters  is  that  which  prevails  on  the 
rough  water  shore  throughout  the  southern  coast  of  the  con- 
tinent. The  species  are  few  in  number,  though  individuals 
abound.  The  majority  of  them  are  characterised  by  thick 
tests.  Judging  from  the  shells  cast  up  upon  the  limited  beach- 
line  facing  the  ocean,  the  laminarian  and  deeper  water  forms 
are  not  so  numerously  represented  as  in  the  quiet  waters  of 
Fowler's,  Streaky,  and  other  bays. 


The  rocks  uncovered  at  low  tides  are  inhabited  in  the  upper 
region  by  Littorina  caerulotcent,  Sipkonaria  Diemencntic, 
Acmtea  altieottata.  Patella  trmnoteriea,  P.  Qealei,  *Troehococklea 
ekloropoda  (Tate),  T.  eotutrieta,  T.  ttriolata,  Chiton  petkolatne, 
Mytilut  Mmkeamu,  and  M.  hirtutui,  amongst  which  nestles 
*Latea  rubra  (Mont.)  In  the  lower  region  lire  Nerito  at  rata. 
Turbo  undulatut,  DHoma  odontu,  Aenuea  teptifbrmit.  Purpura 
textiliota,  Cominetla  alveolate.  The  sandy  shore  is  the  habitat 
of  Natica  Baconi,  *Donax  (cf.)  epidermia  (small,  with  denticu- 
lated margins),  Donacilla prtecita,  D.  elongata. 

The  commoner  and  the  conspicuously-large  sheila  which  are 
cast  up  on  the  sandy  beaches  at  the  Head  of  the  Bight,  near 
Wilson's  Bluff,  and  at  Eucla  are:  -Triton  Wdterkomei,  *Melo 
MiltonU  (Gray),  Catti*  fimbriate*,  Gonua  Anemone,  Turritella 
elothrata,  Amalthea  arnica,  Phaiianella  bulimoidet,  P.  vmtricota, 
Olaiteulut  gibbotut,  Thalotia  pieta,  Oibbula  Prtriuiana,  Turbo 
lamellottu,  Saliotit  glabra,  Sulla  oblonga,  Mactra  ru/etcent,  M. 
pura,  Areopagia  decuuata,  Chione  ftrigota,  "C  Victoria  (T. 
Woods),  Marciafaba,  Soletellina  epidermia,  Cardiuwi  cygnorum, 
Modiola  auttralit.  Area  lima,  "A.  trapezia'  (Lamk.),  Peclen 
atperrimvt,  Spottdglut  tenellvt,  and  Cunetu  galactite*.  Setepora 
phainica. 

Those  marked  with  an  asterisk  in  the  above  lists  have  not 
previously  been  recorded  for  South  Australia,  though  known 
to  me  as  occurring  elsewhere  in  our  waters.  One  species  only 
I  consider  to  be  new  to  science,  I  have  named  it  Trockocockhn 
ekloropoda. 

Beyond  the  limits  of  the  coast-line  of  Bunda  Cliffs, 
especially  in  the  sheltered  bays  to  the  east,  the  molluscan  life 
is  very  rich,  and  the  collections  obtained  at  Fowler's  and 
Streaky  Bays  contain  several  novelties  and  many  forms  hitherto 
thought  to  be  confined  to  the  eastern  shores  or  the  continent. 
The  consideration  of  these  will  be  reserved  for  a  separate 
paper. 

Explanation  of  Plate  IV. 
Fig.  1.     Section  from  the  Pidinga  rock  basin,  bearing  S.W., 

distance  seven  miles.     Vertical  scale  one-fourth 

inch  to  100  feet.     Strike  of  metamorphic  rocks 

N.N.E. 
Fig.  2.    Diagramatic  section  near  the  Head  of  the  Bight,  view 

facing  S.W.    Vertical  scale,  80  feet  to  one  inch 

(see  page  114). 
Fig.  3.    Profile  of  Wilson's  Bluff,  Bunda  Cliffs  (see  page  105) 

Vertical  scale,  100  feet  to  one  inch. 


zoologica  et  pal^eontologica 

Miscellanea, 
chiefly  belating  to  south  atj8tbalia. 

By  Professor  Balph   Tatk,   Assoc.  Lin.  Soc.,  F.G.8.,  Corr. 
Memb.  Acad.  Sc.,  Philadelphia,  ttoy.  Soc.  Tasmania,  Ac. 

ON  A  NEW  GENUS  OF  FOSSIL  LAMELLIBEANCHIATA. 
Faxili  Maotbtsj. 

GKifra  ZrjTATiorais,  «w. 

Etymology. — Zenatia,  a  genua  of  Mactride ;  and  opri$,  like. 

Type. — Ztnatiopm  anguttata,  nor.  spec.    Miocene.    Australia. 

Shell  equivalvc,  inequilateral,  oblong;  umbo  anterior, 
tupporttd  inUrndUy  by  a  thick  rib,  extending,  with  a  slightly 
backward  inclination,  half  way  across  the  valve ;  narrowly 
gaping  at  both  ends;  cartilage  plate  prominent;  cardinal 
teeth  distinct,  no  lateral  teeth ;  pallia!  sinus  deep,  horizontal, 

Zmatiopiu  combines  the  form  and  internal  appearance  of 
Ituekatra  with  the  hinge  characters  of  Zenatia  ;  the  resemblance 
of  the  only  known  species  to  Zenatia  acmaee*  is  very  great,  but 
the  presence  of  an  umbonal  rib,  like  that  in  Machara,  is  a 
valid  reason  for  not  regarding  it  as  congeneric  therewith.  It 
is  distinguished  from  Vanganclla,  as  Zenatia  is,  by  the  dentition ; 
whilst  the  anterior  divergent  rib  of  Vanganclla  supports  the 
cartilage  plate  with  which  it  is  confluent ;  the  internal  rib  of 
Ztmatiopnt  is  an  umbonal  support,  and  arises  from  beneath  the 
cardinal  teeth. 

The  anterior  adductor  scar  is  close  up  under  the  hinge  line 
as  in  Zenatia,  and  is  bounded  on  the  posterior  side  by  the 
umbonal  rib. 

ZlNATIOFSIS    AKSUBTATA,    nOV.    MM.     PI.   T.,    figS.    6a,    6b.— 

Shell  thin,  compressed,  narrowly  oblong,  back  slightly  convex  ; 
anterior  end  very  short  and  rounded,  posterior  long  rounded 
Umbo  small,  apiculate.    Dorsal  and  ventral  margins  nw 
parallel.    Surface  shining,  marked  by  a  few  slender  plic* 
of  growth,  and  numerous  fine  coincident  striations. 

Dimensions  of  a  large  example  from  the  "Uppr 
vian": — 

Total  length        1'8 

Length  of  anterior  side  ...        " 

Height     


180 

Locality  akd  Horizon. — The  older  tertiary  of  Muddy  Creek, 
Hamilton,  Victoria,  and  the  contemporaneous  "  Upper  Murra- 
vian,"  near  Morgan  (North-West  Bend),  on  the  Hirer 
Murray.     (3hte.) 

Z.  angwsiala  is  very  much  of  the  shape  of  Zenatio  acinacet, 
Quoy,  recent  New  Zealand  and  New  South  Wales,  but  it  is 
much  narrower,  more  attenuated  posteriorly,  and  the  anterior 
side  is  rather  longer  and  not  so  abruptly  arched.  Specimens 
from  the  River  Murray  cliffs  hare  thin,  fragile,  semi -pellucid 
tests ;  whilst  those  from  Muddy  Creek  are  thickish  and  opaque, 
and  of  larger  dimensions.  Similar  differences  are  found  among; 
living  species  inhabiting  the  laminarian  zone  of  the  compara- 
tively still  waters  of  land-locked  bays,  and  of  the  rough  waters 
of  the  open  coast  line. 


ON  SOME  RECENT  AND  FOSSIL  KELLIADiE  FBOH 
SOUTH  AUSTRALIA. 

Leptos  chassum,  nov.  tpee.     PI.  r.,  fig.  9. 

Shell  thick,  transversely  oral,  moderately  convex;  umbo 
post-median  moderately  inflated.  Surface  smooth,  but,  viewed 
under  the  lens,  with  narrow  equidistant  sulci  and  flat  plications, 
punctatedly  impressed  in  the  grooves,  particularly  on  the 
posterior  and  anterior  sides.  Anterior  and  posterior  margins 
rounded,  ventral  margin  nearly  straight,  dorsal  slightly  arched. 
Length  25,  breadth  "18  inch. 

In  the  only  valve,  a  left  one,  found  of  this  specie*,  there  is  a 
small  cardinal  tooth  in  front  of  the  umall  cartilage  pit,  and  the 
two  laterals  are  elongated  and  erect. 

Locality  and  Horizon.— River  Murray  Cliffs  near  Morgan 
(North-West  Bend),  Upper  Murravian  series. 

Lepton  plakivsculuh,  noe.  tpec.    PI.  v.,  fig.  12. 

Shell  minute,  quodrately  ovate,  compressed,  nearly  equi- 
lateral, posterior  side  a  little  the  longer;  umbo  prominent, 
acute  ;  surface  marked  with  strong  folds  of  growth,  which  are 
broader  and  more  elevated  in  the  umbonal  region,  and  very 
finely  concentrically  striated. 

Right  valve  with  divergent  lateral  teeth  of  equal  and  mode- 
rate size,  between  which  ib  the  broadly  triangular  cartilage  pit. 

Dimensions. — Length,  '175  ;  breadth,  '15  inch. 

Locality  and  Horizon. — In  a  sandy  layer  in  the  limestones  of 
the  Upper  Aldinga  series  (Miocene),  on  the  south  side  of  Port 
Willunga  Jetty. 

This  species  comes  near  to  L.  auttrale,  Angas  (see  p.  IS), 
from  which  it  differs  in  shape,  in  being  more  equilateral,  and 
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in  its  strong  folds  of  growth,  and  by  its  more  produced  umbo 
and  umbonal  ridge. 

Lkftok  tbigohale,  nov.  spec.  PL  v.,  fig.  5. 

Shell  triangularly  ovate,  pellucid,  shining,  yellowish-brown 
with  contained  animal.  Sculpture,  finely  shagreened  on  the 
anterior  and  posterior  sides,  smooth  in  the  middle,  concentric 
undulations  slender  and  rather  distant.  Umbones  produced, 
small  and  acute ;  a  little  posterior.  Ventral  margin  straight, 
or  very  slightly  incurved,  a  little  compressed  medially.  Hinge 
small ;  right  valve  with  a  large  ligamental  pit  and  two  stout 
diverging  laterals,  no  cardinal  tooth ;  left  valve  with  a  minute 
ligamental  pit,  a  small  cardinal  tooth  adjacent,  in  front  of  which 
is  a  tuberculated  lateral  tooth,  the  posterior  lateral  is  elon- 
gated, but  not  prominent.  Dimensions  of  a  very  large  specimen 
— Length,  -16  ;  breadth,  '14  in. 

Its  triangular  shape  removes  it  from  L.  transUicidum  (Sow.) 
of  New  Caledonia,  but  allies  it  with  L.  Adamsi  ( Angas)  and  L. 
eoncentricum  (Gould)  of  New  South  Wales.  From  the  first  it 
differs  by  the  absence  of  the  wide  posterior  plications,  and  its 
smaller  size ;  from  the  second  by  its  more  symmetrical  shape, 
absence  of  epidermis,  less  marked  concentric  sculpture,  and  in 
its  dental  characters.  L.  austrak,  Angas,  is  of  a  different 
type. 

Habitat. — Shell  sand.  Holdfast  Bay,  St.  Vincent's  Gulf 
(very  common)  ;  Fort  Lincoln,  and  Streaky  and  Fowler's  Bay 
on  the  west  coast  (Tate). 

LSFTOK  AUSTRALE  (Angas). 

Bef.  L.  auitralis,  Proc.  Zool.  Soc.,  tab.  liv.,  fig.  14,  p.  863, 
1878. 

To  the  original  diagnosis  I  would  add  a  few  characters, 
chiefly  supplied  by  larger  examples  than  the  types.  The  texture 
of  the  shell  is  transparent,  and  the  sculpture  consists  of  delicate 
microscopic  stria  coincident  with  the  undulations  of  growth, 
and  radiating  from  the  umbo,  which  is  decidedly  anterior. 
Antero-dorsal  margin  more  oblique  than  as  in  fig.  Left  valve 
with  diverging  lateral  teeth,  the  posterior  one  large  and  erect, 
the  other  inconspicuous ;  no  cardinal  tooth.  Ligamental  pit 
deep  in  both  valves,  the  right  with  divergent  lateral  teeth  of 
equal  and  moderate  size. 

Dimensions — Length,  '375  in. ;  breadth,  '310  in. 

Habitat. — Dead  shells  on  beach,  and  from  six  fathoms  water, 
Holdfast  Bay;  among  shell  sand,  Salt  Creek,  St  Vincent's 
Gulf ;  and  among  shell  sand,  Streaky  Bay  (Tate).  Only  a  few 
specimens.  Fossil  in  the  Pleistocene  shell  limestones  of  the 
Port  Adelaide  Creek,  not  uncommon  (Tate). 
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La&xa.  bbbka,  (Montague). 

Whether  the  little  shell  called  Portmia  amtralu  by  Sowerby 
is  distinct  from  the  typical  European  species  above  named  must 
be  left  for  more  critical  comparisons  than  I  have  been  able  to 
make.  Bat  now  that  the  distribution  of  L.  rubra  has  been 
better  ascertained,  and  its  existence  in  the  Southern  Hemis- 
phere thoroughly  authenticated,  there  seems  very  great  reason 
to  believe  that  several  species  have  been  founded  on  example* 
from  our  Australasian  waters  of  this  ubiquitous  species.  Forbes, 
P.  Carpenter,  and  other  distinguished  conchologisto  were 
agreed  ss  to  its  occurrence  on  either  side  of  the  N.  Atlantic,  in 
the  Mediterranean,  and  in  the  In  do  Pacific  region.  Jeffreys 
has  just  announced  its  presence  in  Korea  Strait,  along  with 
some  other  species  common  to  the  N.  Atlantic  and  N.  Pacific 
Oceans ;  and  has  ventured  to  express  the  opinion  that  these 
forms  have  originated  in  high  northern  latitudes,  and  have 
found  their  way  to  Japan  on  the  one  side  and  Europe  on  the 
other  by  means  of  a  bifurcation  of  the  great  Arctic  current. 
Jeffreys,  moreover,  extends  its  range  to  the  Straits  of  Magellan 
and  to  the  Islands  of  St.  Paul  and  Amsterdam. 

According  to  Gray,  (kelat  atutralit,  Lane.,  from  the  Isle  of 
Timor,  with  a  variety  from  King  George's  Sound  (Peron),  is 
identical  with  the  Gardium  rubrtmt  of  the  earlier  English  author; 
but  so  far  as  one  can  gather  from  Lamarck's  diagnosis  it  is  not 
certain  that  it  is  so,  as  Lamarck  has  not  mentioned  the  station 
of  his  species.     Deshayes  considers  the  shell  to  be  a  Piiidtmm. 

The  Lateea  auttralu  (Sowerby)  inhabits  New  Caledonia 
(Sowerby),  New  South  Wales  (Angas),  Tasmania  (Woods); 
and  I  have  collected  it  from  Cape  Northumberland  to  Eucla, 
nestling  among  mussels  or  under  loose  stones,  and  in  the 
crevices  of  rocks  above  high-water  mark ;  and  have  received 
specimens  from  King  George's  Sound. 

The  South  Australian  and  King  George's  Sound  examples  are 
smaller  than  those  from  Tasmania,  but  exhibit  considerable 
variation  in  sculpture ;  in  some  it  is  reduced  to  microscopic 
concentric  strisa,  and  in  others  it  is  in  the  form  of  thick  ribs.  Toe 
colour  is  sometimes  white,  though  the  red  stain  along  the  binge 
line  remains.  Tor  these  reasons,  I  cannot  select  any  valid 
character  by  which  to  separate  L.  auttralu  and  L.  tcalarit 
(Phil.)  from  one  another,  and  these  names  must  go  to  swell  the 
long  list  of  synonyms  of  L.  rubra. 

Pythtna  aEHkUTA,  not.  tpec.      PI.  v.,  fig.  8. 

Shell  minute,  oblong,  inequilateral,  thick,  pellucid.  Posterior 
side  the  shorter,  rounded!  y  truncated ;  anterior  side  produced, 
rounded.  Umbo  subinflatod.  Ventral  margin  nearly  straight. 
Sculpture,  as  viewed  under  an  inch  objective;  anterior  and 


188 

posterior  side*  with  divaricating  granule se  plica  united  in  the 
median  region  by  transverse  rows  of  granules;  the  whole 
surface  with  regular  incised  lines  coincident  with  the  edge  of 
the  shell. 

Interior  of  right  valve  with  a  bifid  cardinal  tooth  in  front  of 
a  ligamental  pit,  laterals  one  on  each  side  stout  and  elongated. 

Length,  -09 ;  breadth,  -06  inch. 

Habitat.— Shell  Band  Fowler's  Bay,  two  right  valves  (Into). 

The  shape  and  sculpturing  recalls  some  Gtmiomyaj,  in  the 
latter  character  particularly  of  &.  keteropleura,  Ag.,  with  this 
difference  that  the  en  chevron  plies  are  inverted. 


DESCRIPTIONS    OP    NEW    SPECIES    OF    SOUTH 
AUSTRALIAN  PULMONTFEROUS  SNAILS. 

Helix  subsecta,  nov.  tpee.  PI.  v.,  figs.  2a,  2b. 

Shell  umbilicated,  depressly  orbicular,  nearly  discoid,  solid, 
somewhat  rugosely  plicated,  and  obscurely  but  densely 
longitudinally  striated,  more  conspicuously  so  on  the  anterior 
half  of  the  body    whorl.     Colour  greyish-white,  somewhat 

Sorcellanous ;  epidermis?  Spire  slightly  convex,  whorls 
ve ;  last  whorl  rounded  at  the  periphery,  anteriorly  much 
depressed.  Peristone  thin,  reflected,  with  an  acute  edge,  but 
not  thickened,  nearly  entire;  aperture  longitudinally  ovate. 
Umbilicus  large  ;  its  [breadth  being  about  one-fifth  the  major 
diameter  of  the  base  of  the  shell. 

Dimension: — Major  diameter,  '625  ;  minor  diam.,  '5  ;  height, 
■25  of  an  inch. 

Locality. — Collected  by  Mrs.  Kreuuler,  an  indefatigable  ento- 
mologist, in  the  Port  "Wakefield  Scrub. 

This  species  stands  alone  among  the  Australian  Helices  in 
ite  deflected  aperture  and  almost  entire  peristome,  associated 
with  a  depressed  spire  and  open  umbilicus. 

Helix  Nullasbobica,  not.  tpee.  PI.  v.,  figs.  la,  lb. 

Shell  narrowly  umbilicated,  globosely  conic,  very  thick, 
surface  of  a  dirty  white  colour,  coarsely  and  closely  wrinkled 
transversely,  interrupted  by  equidistant  incised  lines,  whorls 
4ft,  rotund,  and  just  perceptibly  flattened  at  the  suture,  which 
is  impressed.  Last  whorl  somewhat  inflated,  descending  but 
little  in  front,  base  convex.  Aperture  oblique,  sub-circular, 
peristome  sab-acute,  slightly  reflected,  margins  joined  by  a 
callus  ;  columella  margin  thickly  dilated  above,  and  nearly 
covering  the  umbilicus. 

Major  diameter,  \  inch;  minor  diam.,  Situs  of  an  in**; 
height,  i  of  an  inch. 


Animal, — Foot  brownish-grey,  mussle  black  with  white  spot*, 
tentacles  black,  collar  grey  and  creamy  white. 

Habitat. — In  great  profusion  over  the  Bunda  Plateau,  and 
extending  to  the  scrubby  sandhills  on  its  east,  and  to  the  Bee 
Plains,  at  the  foot  of  the  Hampton  Bange,  in  Western  Aus- 
tralia. 

Affinities  and  Difference*. — H.  Nuttarborica  has  considerable 
resemblance  to  H.  Axgatiana,  differing  from  it,  irrespective  of 
coloration,  in  its  more  globose  form,  minnte  umbilicus,  in  its 
wrinkled  surface,  and  longitudinally  impressed  lines,  and  in 
the  callous  covering  on  the  pillar. 

The  ridges  of  growth  of  the  shell  of  H.  Angatiana  are  regu- 
larly curved,  and  are  interrupted  by  close  set  stria),  giving  nse 
to  a  granulated  appearance  under  the  lens ;  but  in  H. 
Nullarborica  they  are  wavy  and  varied  in  die  degree  of  coarse- 
ness, whilst  the  incised  longitudinal  lines  are  distant  from  20 
to  25  on  the  body  whorl,  and  help  to  give  that  pitted  appear- 
ance to  the  shell  which  is  observable  by  the  unaided  eye.  The 
shell  is  moreover  remarkable  for  its  excessively  thick  test,  for 
its  semi-fossilised  aspect,  and  is  devoid  of  an  epidermis.  It  is 
very  constant  in  form  and  colour,  though  in  size  it  presents 
great  differences  ;  the  dimensions  given  are  those  belonging  to 
a  specimen  of  the  common  site.  I  may  add,  to  avoid  mis- 
apprehension on  the  subject,  that  I  gathered  many  living 
examples. 

The  specific  name  is  adopted  from  that  of  the  treeless  portion 
of  the  Bunda  Plateau  known  as  the  Nullarbor  Plain. 

Bulictjs  snriBTKOBStrs,  noe.  tpee.    PI.  v.  fig.  4. 

Shell  sinistral  umbilicated,  oblong  turrettod,  very  thin,  trans- 
lucent, yellowish-horn  coloured,  showing  under  the  lens  regular 
fine  transverse  strife.  Spire  elongated,  gradually  tapering, 
rather  acute,  whorls  five,  moderately  convex,  last  whorl 
equalling  one-third  the  total  length  of  the  shell.  Aperture 
somewhat  ovate ;  peristome  white  expanded,  especially  the 
columella  margin  ;  left  margin  with  a  white  tooth-like  callosity 
in  the  angle. 

Length,  -16 ;  breadth,  -06  inch. 

Animal  unknown. 

Habitat. — Under  small  bushes  on  the  sandy  margin  of  the 
salt  swamp  at  Peelunibie,  Head  of  the  Great  Australian  Bight, 
SO  examples  observed. 

This  shell,  though  it  resembles  B.  Adelaide  in  a  few 
particulars,  yet  it  cannot  be  regarded  as  a  reversed  form  of  it, 
as  its  regularly  increasing  whorls  alone  prove  its  distinctness. 
It  may  be  questioned — Would  it  not  be  better  to  refer  it  to 
Salea  ?    But  its  close  affinity  to  BxUittnu  AthAaidm  induces  me 
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to  place  it  near  that  species.  3.  tinistrotus  is  a  very  different 
type  of  shell  to  Batia  atu&ralu,  Forbes,  which  is  a  decided 
connecting  link  with  Clautilia,  whilst  the  present  species  is  a 
divergence  from  the  typical  Bulimi  towards  Balea. 

Bui#mu8  ihdutto,  Mmke,  var.  paludus,  nov* 

The  large  Bulimus  so  profusly  abundant  oyer  the  Bunda 
Plateau  agrees  so  accurately  in  its  dimensions  with  B.  indutu*  of 
Western  Australia  that,  despite  the  differences  of  coloration,  I 
am  constrained  to  regard  them  as  of  one  species.  Our  shell  has 
a  white  semi-f  ossilised  appearance,  and  its  columella  is  grayish- 
white,  and  the  aperture  is  dull- white  within.  Menke  describes 
the  type  as  futva  aUrida,  and  the  aperture  as  white  within. 
Cox  gives  it  a  yellow  epidermis,  and  the  columella  flesh- 
coloured. 

The  classification  of  the  Australian  Bulimi  adopted  by  Dr. 
Cox  places  B.  dux  and  B.  indntu*  in  different  sections,  an 
arrangement  with  which  I  cannot  agree,  as  I  believe  that  the 
two  species  are  not  more  distantly  related  than  B.  indutu*  is 
to  the  variety  above  described.  B.  Mtutersi  belongs  to  the 
same  natural  group. 

B.  indutu*  var.  pallidut  is  widely  diffused  over  the  Bunda 
Plateau,  and  the  dead  shells  are  to  be  met  with  in  such 
prodigious  numbers  in  many  places  that  a  barrow-load  could 
be  gathered  within  an  hour,  and  over  the  less  sterile  portions 
a  foot  can  hardly  be  set  down  without  crushing  one.  Westward 
it  extends  to  tne  Boe  Plains,  and  eastward  to  Coymbra,  and 
inland  from  thence  for  a  few  miles.  It  does  not  inhabit  the 
country  east  from  Fowler's  Bay. 

Plecotbema  ciliata,  nov.  $pee.    PI.  v.,  figs.  7a  7b. 

Shell  imperforate,  fusiformly  ovate,  solid;  shining  brown- 
black,  with  a  narrow  light-coloured  band  near  the  suture,  and 
between  which  is  a  reddish-coloured  one.  Surface  ornamented 
with  incised  longitudinal  lines  and  regularly  wrinkled 
transversely  ;  at  the  intersections  of  the  lines,  punctatedly 
impressed  and  ciliated;  the  cilia,  yellowish-brown,  filiform. 
Spire  conoidal,  rather  pointed.  Whorls  seven,  scarcely  convex, 
with  one  shallow  groove  near  the  suture,  the  last  forming 
three-fourths  of  the  total  length.  Pillar  with  a  posterior  white 
tubercular  tooth,  and  an  anterior  compressed  Bpiral  plait; 
columella  with  a  similar  plait,  but  smaller ;  outer  lip  witn  two 
tubercular  teeth.  Columella  expanded  and  reflected  at  the  lower 
angle  to  form  a  false  umbilicus.    Length,  3  ;  breadth,  '16. 

Animal  with  the  foot  and  neck  bluish-grey ;  muzzle  with 
dark  annular  streaks,   short,    broad,  and  flattened,  slightly 
sinuated  in  front;  tentacles  with  dark  annular  colorati^, 
short,  not  extending  to  front  of  muzzle,  pointed,  dilated  at  vue 
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bases.  Eyes  at  the  bases  of  the  tentacles  on  the  upper  side, 
but  slightly  on  the  inner  side  of  the  axis  of  the  tentacle,  they 
are  surrounded  by  a  circular  colourless  space ;  foot  short  ana 
pointed  posteriorly. 

Habitat. — Mangrove  swamps  about  Port  Adelaide ;  sheltering 
under  shrubby-samphire,  just  shore  high-water  mark,  in 
company  with  Alexia  meridional™.  Brazier,  but  not  so 
abundant  as  that  species  (TaU).  Among  shell-sand,  north  side 
of  Streaky  Bay,  probably  inhabiting  toe  extensive  samphire 
flat  about  Acraman  Creek,  Streaky  Bay  (Zbfo). 


DESCRIPTION  OF  A  NEW  SPECIES  OP  PHTLLOPODOT7S 
CBTJSTACEAN. 

Lepidukhb  viBTDi.'LOa,  nov:  tpee. 

Animal,  including  flap  of  tail-segment,  about  an  inch  long, 
carapace  rounded,  elongate  oval,  of  a  brownish-green  colour, 
covering  the  whole  abdomen,  excepting  flap  of  tail-segment ; 
keeled  towards  the  extremity,  ending  in  an  acute  point, 
Innately  notched  posteriorly,  and  sharply  and  conspicuously 
hooked  on  its  margin.  Front  and  lateral  margins  of  the 
carapace  smooth  and  thickened.  The  rings  of  the  abdominal 
segments,  dark-brown,  are  beset  with  stout  spines,  equi-dis- 
tantly  placed  all  round,  and  directed  backwards.  The  flap  of 
the  tail-segment  has  a  blunt  keel  along  its  whole  length,  with 
blunt  prominences,  and  its  edges  are  ciliately  serrated.  The 
filaments  of  the  tail  are  about  half  the  length  of  the  body,  and 
are  clothed  with  flue  cilia. 

Habitat.— Collected  by  Thomas  Tate,  October  1878,  in  the 
flood  waters  of  the  "  Seedbeds,"  near  Adelaide. 

Two  Australian  species  of  the  genus  hare  been  described, 
L.  viridit,  so-called  from  its  colour,  inhabits  Tasmania,  and 
was  diagnosed  by  Dr.  Baird,  Proc.  Zool.  Soc.,  I860;  and  .£. 
Angati,  of  the  same  author,  1866,  which  is  of  a  pale  horny 
colour,  and  is  common  in  the  rain  pools  about  Adelaide.  ./,. 
viridit  is  characterised  by  its  fine  green  colour,  by  its  oral 
carapace  covering  less  of  tne  body  than  in  L.  Angati,  and  the 
edges  of  the  lower  half  of  its  length  being  serrated.  L.  Angati 
is  distinguished  by  its  horny  colour,  its  rounded  carapace 
covering  nearly  two-thirds  of  the  body,  and  by  the  smooth 
edges  of  the  aides  of  the  carapace. 

L.  viridulut  differs  from  L.  Angati  in  colour,  in  the  carapace 
covering  more  of  the  abdomen,  its  keel  limited  to  the  hinder 
part,  and  in  the  narrower  and  more  spathulate  tail  flap. 
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NOTES  ON  THE   C0NCH01OGY  OF  KING  GEORGE'S 

SOUND. 
During  a  recent  visit  to  King  George's  Sound,  Western 
Australia,  my  friend  and  colleague,  Professor  John  Davidson, 
was  kind  enough  to  gather  for  me  about  a  gallon  of  very  coarse 
■hell  sand.  The  gathering  has  yielded  thirty-eight  species  of 
molluBca,  and  as  some  of  them  are  new  and  others  not  known 
to  occur  so  far  to  the  west,  I  hare  thought  it  worth  while  to 
place  on  record  the  following  observations  : — 

Sling  George's  Sound  is  classic-  ground  to  the  conchologist, 
aa  many  of  the  earlier  known  Australian  shells  were  obtained 
at  this  place.  It  was  visited  by  the  French  surveying  ship, 
commanded  by  Peron,  and  twenty-eight  of  the  species  then 
collected  were  described  by  Lamarck  in  his  "  Amman*  sans 
Vertebres,"  1818-1822.  Its  waters  were  again  explored  by  a 
French  surveying  ship,  the  Astrolabe,  and  thirty-seven  species 
then  obtained  were  described  by  Quoy  and  Gaimard  in  the 
Zoological  account  of  the  voyage  (1830-1838).  Menke,  in  his 
"  IColIuscorum  Novas  Hollandis,"  1848,  describes  and  refers  to 
186  species  as  belonging  to  Western  Australia,  some  of  which 
are  recorded  as  inhabiting  King  George's  Sound.  These  are 
the  chief  sources  of  information  having  reference  to  the  marine 
■hells  of  the  west  and  south-western  shores  of  this  continent, 
and  I  am  not  aware  of  any  attempt  made  to  furnish  a  complete 
list  of  the  shells  of  Western  Australia.  Of  the  shells  not 
previously  known  to  occur  I  record  the  following : — 

Tbof&o*  Patvji,  Oroue.    Inhabits  St.  Vincent's  and  Spencer's 
Gulf,  and  has  been  collected  at  Port  Elliot.    Occurs  in 
New  South  Wales. 
T*OPHOir,  tpecie*  tmdeteribed.     Lives  in  the  mangrove-swamp 

about  Port  Adelaide  Creek. 
Dbimu    habpulabia,    Detmotiim*.       St.    Vincent's    Gulf, 

Lacepede  Bay. 
Brrriuic  LAwutTAjniM,    Crosse.      Occurs   in    New    South 

Wales,  Victoria,  Tasmania,  and  South  Australia. 
TVBBOHILU.  XBQBHCSmi,  a.  tp. 
Alajia  pAoonrLA,  Adams.    Till  now  peculiar  to  St.  Vincent's 

Golf. 
Siiii  lattta,  Adams.    Very  common  in  St.  Vincent's  and 

Spencer's  Gulfs. 
DijjiA.  imbeicata,  Adams.    Specimens  obtained  by  me  from 
St.  Vincent's  Gulf  have  been  so  named  by  Mr.  G.  F. 
Angas. 
Cafvlvb  subpttsous,  Gray.    St.  Vincent's  Gulf. 
Cmrcoxus  ntiBswa,  Adams.     South  Australia  and  Tasmania 
Thamwia  oovica.    Gray.     Tasmania,    Victoria,  and  SoutV 
Australia.    Common  at  Fowler's  Bay.  Q 


Utbigvlub  apiculatus,  new  tpeciet. 

Ctuchha  ftovju,  Adams.     St.  Vincent's  Gulf. 

DoiTAciLLi  fRjcrsi.,  Deihayet.      South  Australia  nod   T»*- 

La.s*a  rubba,  Montague.    (See  p.  182.) 

Mttilub  Mehkeawuh,  Phil.    Common  in  South  Australian 

waters. 
Modiot.a  flavida,  Reeve.     St.  Vincent's  Gulf. 
Mtbblla   donacifobmis,  Aagas.     This   New  South  Wales 

species  I  have    collected   abundantly  at  places  in  St. 

Vincent's  Gulf.    It  has  been  identified  by  the  original 

describer. 

Descriptions  or  New  Species. 

'f  UHBOUILLA  EBUBEHCElfB,  MOV.  tptO.       PI.  V.  fig.  10. 

Shell  of  the  same  dimensions  as  T.  futca,  Adams ;  from 
which  it  differs  in  the  more  numerous  and  less  regular 
transverse  coatee ;  its  colour  is  a  transparent  light-horn,  and 
a  narrow  rufous  band  winds  round  the  centre  of  the  whorls. 
On  the  body  whorl  a  similar  band  is  situated  below  the 
periphery.    The  columella  lip  is  ruby-tinted. 

It  agrees  in  its  coloration  with  T.  fettiva,  Angas,  but  that 
■hell  is  not  coloured  on  the  columella,  and  its  whorls  are 
rounder,  aperture  wider,  and  the  suture  less  impressed. 

Dimensions  of  a  shell  of  ten  whorls  : — Length,  '25  ;  breadth, 
'06  inch.  The  relative  proportions  of  the  length  to  the 
breadth  are  in  T.  enbeteetu  40  to  8,  and  in  T.  fettiva,  40  to  16. 

Utbiculus  apiculatus,  tpee.  nov.     PI.  v.  fig.  S. 

Similar  to  U.  eumienu,  Crosse,  but  distinguishable  by  ite 
sunken  spire,  the  papillary  apex  of  which  is  extorted  beyond  the 
level  of  the  body  whorl.  The  anterior  extremity  of  tbe  shell  is 
more  gradually  tapering,  and  the  shoulder  of  the  body  whorl  is 
lens  abruptly  arched,  consequently  XT.  apiculatut  is  more  fusiform 
than  its  ally.     It  is  also  much  larger. 


DESCRIPTIONS  op  TWO  NEW  MARINE  GASTEROPODA 
FROM  SOUTH  AUSTRALIA. 

Tbochocochlka  chlosopoda,  nov.  tpec. 

Animal  like  T.  ttriolata,  but  the  under  side  of  the  foot  is 
green,  and  the  muzzle  and  upper  side  of  foot  is  black. 

Shell  like  T.  eoiutricta,  but  without  longitudinal  plications 
and  sutural  constrictions  ;  very  thick.  Colour,  yellowish- 
white  or  grey,  with  surface  marked  with  curved  strie  of 
growth,  and  under  the  lens  with  numerous  longitudinal  strie. 


Outer  lip  thin,  broadly  bevelled  on  the  inner  side,  of  a  black 
colour ;  perlaceous  interior  with  nine  longitudinal,  narrow, 
roundly  elevated  poroellanous  ribs  ;  columella,  white,  broad, 
and  arched  ;  under  side  of  body  whorl  black. 

It  ut  of  the  same  size  aa  T.  oonttrieta,  and  aged  examples  hare 
the  elongate- turbinate  shape,  as  is  the  case  with  those  of  that 
■pecies. 

Habitat  and  Station. — On  rocks  below  tide  marks,  Coymbra, 
Head  of  the  Bight,  and  near  Wilson's  Bluff.  {Tate,  many 
examples.) 

Ethaiia.  (?)  cutcellita,  nov.  ipeu.     PI.  v.  figs.  11a  lie. 

Shell  lenticular,  obliquely- depressed  ;  spire  very  slightly 
raised  ;  hyaline,  upper  and  under  surface  transversely  striated 
and  cancellated  by  longitudinal  stria  (the  latter  vary  much  in 
strength,  and  in  some  specimens  are  obsolete)  ;  whorls 
embracing,  three  and  a  half ;  suture  deep  and  narrow,  bordered 
by  an  opaque  white  band ;  body  whorl  much  larger  than 
preceding  one,  that  of  the  adult  shell  enveloping  the  spire. 
Aperture  oblique,  crescent-shaped,  broader  than  nigh.  Base 
flatfish  or  slightly  convex,  but  concave  around  the  umbilical 
region.  Columella  broadly  thickened,  excavated,  and  spread 
over  the  umbilical  region  to  form  a  small,  round,  depressed 
callosity. 

Major  and  minor  diameters — *085  and  065  inch. 

Habitat.— Shell  sand.  Holdfast  Bay,  St.  Vincent's  Gulf; 
Streaky  and  Fowler's  Bays  in  the  Great  Australian  Bight, 
common  (Tate). 

The  species  may  be  described  in  brief  as  a  lenticular  hyaline 
Sotella  with  a  cancellated  sculpture.  So  far  it  would  seem  to 
fall  in  with  Adams's  genus  Ethalia,  whilst  the  thin  callous 
extension  of  the  body  whorl  over  the  spire  indicates  a  relation- 
ship to  Teinottoma  ;  out  as  the  latter  genus  was  founded  for  the 
reception  of  rotelloid  shells  with  distorted  body  whorls  like 
Cyclop*  and  Strtptaxit  I  prefer  to  assign  the  new  shell  to  the 
former  genus. 

Angas  has  recently  described  a  turbinated  Ethalia  (E. 
Srazieri)  from  New  South  Wales ;  E.  Ihtmanica  is  not  only 
questionably  Australian,  but  its  generic  position  is  doubtful. 
The  genus  now  includes  sixteen  species,  all  of  which,  with  the 
exception  of  JS.  Brazieri  and  E.  eancellata,  inhabit  the  coasts 
of  Japan,  China,  and  Mexico. 


ExruHATion  to  Flats  T. 

Fig.  1     Helix    NulUrborica ;    a.   aide   view ;   b.  baul    wpect, 

not.  tizet. 
Fig.  8.    Helix  eubeecta. ;  a.  side  view ;  A.  banl  Mpect,  mligktij 

enlarged. 
Fig.  8.    TTtriculua  apiculatna,  much  enlarged. 
Fig.  4.    Balirous  einistrorras,  much  enlarged. 
Fig.  5.     Lopton  trigonale,  magnified. 
Fig.  6.     Zenatiopaia  anguatata  ;  a.  exterior  of  a  right  valre ;  b. 

interior  or  a  portion  of  left  valve,  not.  ti&et. 
Fig.  7a.-i.     Flecotrema  cili&ta,  much  enlarged. 
Fig.  8.    Pythina  gemmata,  magnified. 
Fig.  9.    Lepton  craaanm,  much  enlarged. 
Fig.  10.  Turbonilla  erubeecenB,  much  enlarged. 
Fig.  11.  Etnalia  cancell&ta,  a. -«., magnified  riewt. 
Fig.  12.  Lepton  pl&niueculum,  enlarged. 
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rated  with  the  S 

of  the  South  Australian  Institute  Act,  ' 

to  consolidate  and  alter  the  Rules  and  Regulations  at  present 

existing,  it  is  therefore  agreed  that  the  Societv  shall  be  governed 

by  the  following  Rules  and  Regulations,  to  the  exclusion  of  all 

previous  Rules  and  Regulations : — 

1.  The  title  of  the  Society  is  "  The  Royal  Society  of  South 

AuSTBAIiU." 

2.  The  objects  of  this  Society  are  the  diffusion  and  advance- 
ment of  the  arts  and  sciences,  by  the  meeting  together  of  the 
members  for  the  reading  and  discussion  of  papers  connected 
with  the  above  subjects,  and  by  other  approved  means. 

3.  The  Society  shall  consist  of  the  present  members,  and  of 
such  persons  as  shall  be  hereafter  elected  members. 

4.  The  members  shall  be  classed  as  follows  i — Fellows, 
Honorary  Members,  Corresponding  Members,  and  Associates, 
all  of  whom  shall  be  elected  By  ballot. 

5.  The  Sovereign  shall  be  the  Patron,  and  His  Excellency 
the  Governor  of  South  Australia  for  the  time  being  shall  be 
requested  to  be  the  Vice-Patron  of  the  Society. 

Feu. 

6.  Fellows  shall  subscribe  £1  Is.  per  annum,  payable  in 
advance  on  the  1st  day  of  November  to  the  Honorary  Secretary. 

7.  A  Fellow  may  at  any  time  compound  for  future  annual 
contributions,  that  of  the  current  year  exclusive,  by  the  pay- 
ment of  the  sum  of  £10  10s. 

8.  Fellows  elected  during  the  first  half  of  the  financial  year 
shall,  within  one  month  after  election,  pay  the  full  annual  sub- 
scription of  one  guinea ;  but  if  elected  during  the  second  half 
of  the  year,  they  shall  pay  the  sum  of  half  a  guinea  only  as 
subscription  for  the  remainder  of  the  financial  year. 

9.  Any  person  who  has  not  paid  the  year's  contribution  on  or 
before  the  1st  day  of  January  shall  be  liable  to  have  his  name 
removed  by  the  Council  from  the  list  of  members  of  the  Society  ; 
provided  always,  that  written  application  for  the  same  shall 
first  have  been  made  by  or  on  behalf  of  the  Treasurer ;  and  pro- 


Tided  alio,  that  the  Council  ahull  have  power  to  restore  the 
defaulter'!  name  at  his  request,  and  after  payment  of  arrears. 

Election  of  Fellows. 

10.  Every  election  of  a  Fellow  into  the  Society  shall  take 
place  at  an  ordinary  meeting  only. 

11.  Every  candidate  for  admission  into  the  Society  must  be 
recommended  by  two  members.  The  certificate  setting  forth 
the  names,  address,  and  occupation  of  the  candidate,  with  the 
names  of  his  proposer  and  seconder,  shall  be  sent  to  the  Secre- 
tary, and  shall  be  read  at  a  meeting  of  Council,  and  also  at  the 
following  meeting  of  the  Society,  and  the  ballot  shall  take  place 
at  the  next  following  ordinary  meeting  of  the  Society. 

12.  The  election  of  Fellows  shall  be  by  ballot,  one  negative 
in  six  excluding ;  and  no  candidate  baring  been  excluded  shall 
be  again  proposed  for  admission  during  the  current  year. 

IS.  Persons  elected  shall  hare  immediate  notice  thereof 
transmitted  to  them  by  the  Secretary,  accompanied  by  a  copy 
of  the  Rules. 

14.  Fellows  shall  have  a  right  to  rote  at  all  meetings  and  to 
propose  candidates  for  admission  into  the  Society  and  into  the 
Council  of  the  Society,  subject  to  the  Rules  touching  the  election 
and  constitution  of  the  Society.  They  shall  be  eligible  to  be 
members  of  the  Council,  shall  have  access  to  the  Library,  and 
shall  oe  furnished  with  a  copy  of  any  transactions,  proceedings, 
or  journal  which  may  be  published  by  the  Society. 
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15.  The  Honorary  Members  shall  be  persons  distinguished 
for  their  attainments  in  science,  literature,  or  art. 

16.  The  Corresponding  Members  shall  be  persons  residing 
beyond  ten  miles  from  Adelaide,  who,  by  furnishing  papers  or 
otherwise,  may  have  promoted  the  objects  of  the  Society. 

17.  Every  person  proposed  as  an  Honorary  or  Corresponding 
Member  shall  be  recommended  by  the  Council,  and  be  balloted 
for  as  in  the  case  of  Fellows. 

18.  Honorary  and  Corresponding  Members  shall  be  exempted 
from  payment  of  fees  ;  they  may  exercise  the  privileges  or  per 
form  the  duties  of  Fellows,  except  that  they  shall  not  vote  or 
otherwise  interfere  in  the  business  of  the  Society,  or  hold  office 
or  seat  on  the  Council. 

Associates. 

19.  Associates  slm.ll  consist  of  young  men  of  not  more  than 
21  years  of  age,  and  of  ladies. 

20.  Associates  shall  subscribe  6s.  per  annum,  payable  in  ad- 
vance on  the  1st  day  of  November,  to  the  Honorary  Secretary. 


IX. 

21.  The  election  of  Associates  shall  be  after  the  same  manner 
as  in  the  case  of  Fellows. 

22.  Any  Associate  failing  to  pay  his  or  her  subscription 
within  one  month  of  notice  of  election,  or  who  shall  be  three 
months'  in  arrear  with  his  or  her  subscription,  shall  cease  to  be 
an  Associate. 

23.  Associates  shall  enjoy  all  the  privileges  of  Fellows  except 
those  of  taking  part  in  the  management  of  the  affairs  of  the 
Society,  of  voting,  and  of  introducing  visitors. 

24.  "Any  Associate  shall  be  entitled  to  become  a  Fellow  of  the 
Society  at  the  first  ordinary  meeting  following  the  receipt  of 
his  application  for  Fellowship. 

Local  Cokbespokdexts. 

25.  Local  Correspondents  shall  be  persons  willing  to  co-ope- 
rate with  the  Society  in  recording  Natural  Science  phenomena 
in  this  province,  and  shall  be  appointed  by  the  Council.  Such 
Correspondents  shall  not  exercise  the  privileges  of  members, 
but  shall  be  entitled  to  a  copy  of  all  approved  communications 
from  the  Local  Correspondents,  which  may  be  published  by  the 
Society. 

Meetings. 

26.  Meetings  of  the  Society  shall  be  convened  by  circular  to 
the  members  resident  in  the  colony.  The  circular  shall  state 
the  subjects  to  be  brought  before  the  meeting,  the  .names  of 
the  candidates  for  membership,  and  any  notice  of  motion. 

27.  Meetings  of  the  Society  to  be  held  on  days  to  be  fixed  by 
the  Council ;  and  as  far  as  practicable  one  meeting  shall  be  held 
in  each  month.  Each  meeting  to  commence  at  half-past  7 
o'clock  p.m. 

28.  The  President,  or  in  his  absence  one  of  the  Vice- Presi- 
dents, shall  take  the  chair  ;  and  in  the  event  of  the  absence  of 
all  the  above,  the  members  present  shall  elect  a  Chairman. 

29.  The  business  of  the  Society's  meetings  shall  be  transacted 
in  the  following  order,  unless  it  be  specially  decided  other- 
wise : — 

r.  The  reading  and  confirming  the  minutes  of  the  last 
meeting. 

ir.  The  nomination  of  candidates  for  membership  and  the 
election  of  members. 

in.  Vacancies  among  officers,  if  any,  to  be  filled  up. 

ty.  The  transaction  of  the  ordinary  business. 

v.  Motions  to  be  considered,  and  notices  of  motion  for  next 
meeting  to  be  read. 

vt.  The  consideration  of  any  special  matters  which  mem- 
bers may  desire  to  bring  forward  subject  to  the  ap- 


proval  of  the  chairman  obtained  before  the  com- 
mencement of  the  meeting. 
TIT.  At  8  o'clock  the  paper  or  subject  notified  in  the  cir- 
cular shall  be  read. 
30.  Any  Fellow  shall  be  allowed  to  introduce  two  visitors 
upon  entering  their  names  in  the  Visitors'  Book.    But  no 
visitor  shall  speak  at  a  meeting  of  the  Society  unless  specially 
invited  to  do  so  by  the  Chairman. 

81.  No  paper  shall  be  read  at  any  meeting  which  ha*  not 
been  previously  notified  to  the  Council. 

82.  Every  paper  read  before  the  Society  shall  be  the  property 
thereof,  and  immediately  after  it  has  been  read  shall  be  deli- 
vered to  the  Secretary  and  shall  remain  in  his  custody. 

88.  An  annual  general  meeting  of  the  members  duly  con- 
vened by  circular  shall  be  held  in  the  month  of  October  at  half- 
past  7  o  clock  in  the  evening,  on  such  day  as  the  Council  may 
appoint.  In  the  event  of  less  than  ten  Fellows  being  present, 
it  shall  not  be  lawful  for  the  meeting  to  proceed  to  business 
except  for  the  purpose  of  adjournment,  and  the  meeting  shall 
stand  adjourned  to  a  day  and  time  then  resolved  upon. 

84.  At  the  adjourned  meeting  the  Fellows  then  present  may 
proceed  to  business  although  ten  Fellows  may  not  be  present. 

85.  The  Council  shall  call  a  special  meeting  of  the  Society  on 
receiving  a  requisition  in  writing,  signed  by  ten  Fellows  of  the 
Society,  specifying  the  purpose  for  which  the  meeting  is  re  - 
quired,  or  upon  a  resolution  of  its  own.  No  other  business 
shall  be  entertained  at  such  meeting.  Notice  of  such  meeting, 
and  the  purpose  for  which  it  is  summoned,  shall  be  sent  to  every 
member  at  least  seven  days  before  the  meeting.  Ten  Fellows 
to  form  a  quorum. 

36.  One  Fellow,  not  being  a  member  of  the  Council,  shall  be 
chosen  at  the  meeting  of  the  Society  next  before  the  month  of 
October  in  each  year  as  auditor  of  accounts  and  balance  sheet 
of  the  Society,  and  shall  examine  and  certify  the  same  prior  to 
the  meeting  in  October. 

Thk  Coukcu. 

87.  The  officers  of  the  Society  shall  be  a  President,  two 
Vice-Presidents,  a  Treasurer,  and  a  Secretary,  who,  with  four 
other  members,  shall  constitute  the  Council. 

38.  The  Council,  on  its  first  meeting,  shall  appoint  one  of  its 
members  to  represent  the  Society  at  the  Board  of  Governors 
of  the  South  Australian  Institute,  and  one  to  act  as  Director 
of  the  Natural  Science  Correspondence  Department. 

88.  The  Council  shall  have  the  management  of  the  affairs  of 
the  Society. 

40.  The  Council  shall  meet  once  in  every  month  for  the 


transaction  of  business  at  such  time  and  place  at  may  be  ap- 
pointed. Special  meetings  of  the  Council  may  be  convened  at 
any  other  tune  on  the  authority  of  the  President,  or  of  three 
members  of  the  Council.  Due  notice  of  all  Council  meeting* 
to  be  sent  to  each  member. 

41.  No  business  shall  be  transacted  at  any  meeting  of  the 
Council  unless  at  least  four  members  of  the  Council  are  present ; 
in  case  of  equality  of  rotes  the  Chairman  shall  hare  an  addi- 
tional or  casting  rote. 

42.  It  shall  be  the  duty  of  the  Council  to  decide  on  the  papers 
to  be  read  at  the  monthly  meetings,  whether  by  members  or  non- 
members  ;  to  determine  as  to  the  publication  in  whole  or  in 
part  of  any  paper  so  read ;  to  prepare  a  report  of  the  proceed- 
ings of  the  Society  for  the  preceding  year,  and  a  balance  sheet 
of  the  Society's  funds,  for  presentation  at  the  meeting  of  the 
Society  held  in  October ;  and  generally  to  transact  the  ordi- 
nary affairs  of  the  Society. 

43.  Any  member  of  Council,  personally  interested  in  a 
question  before  the  Council,  shall  withdraw  during  its  considera- 
tion. 

44.  Every  vacaucj  in  the  Council  shall  be  immediately  filled 
up  at  the  next  meeting  of  the  Society  by  election  by  ballot. 
Toe  member  so  elected  shall  occupy  the  place  of  the  retiring 
member. 

46.  Any  member  of  Council  absenting  himself  from  three 
consecutive  ordinary  meetings  of  the  Council  without  satisfac- 
tory explanation  shall  be  considered  to  hare  vacated  office,  and 
the  election  of  a  member  to  fill  his  place  shall  be  proceeded 
with  in  accordance  with  Rule  44. 

Election  of  Ctficxbs  ahd  Mxicbess  op  Council. 

46.  All  officers  and  members  of  Council  shall  retire  from 
office  annually  at  the  general  meeting  in  October. 

47.  The  officers  and  members  of  Council  so  retiring  shall  be 
eligible  for  the  same  or  any  other  office. 

48.  The  President,  the  two  Vice-Presidents,  the  Treasurer, 
and  the  Secretary  shall  be  separately  elected  by  ballot  (should 
such  be  demanded)  is  the  above-named  order,  and  the  four 
vacancies  in  the  Council  shall  be  filled  up  together  by  ballot  at 
the  general  meeting  in  October. 

Sicwbtabt. 

49.  It  shall  be  the  duty  of  the  Honorary  Secretary  to  attend 
and  take  minutes  of  the  proceedings  of  the  Society  and  Council 
respectively;  to  make  the  necessary  arrangements  for  meet- 
ings ;  to  issue  the  required  notices ;  to  collect  the  annual  sub- 
scriptions and  to  pay  them  to  the  Treasurer ;  to  take  charge  of 


all  the  property  under  the  control  of  the  Society ;  and  gene- 
rally to  tranaact  the  ordinary  routine  business  of  the  Society. 

TlKlSUUB. 

50.  It  shall  be  the  duty  of  the  Treasurer  to  receive  all  funds 
belonging  to  the  Society ;  to  pay  all  accounts  approved  by  the 
Council ;  and  to  render  annually  an  account  of  all  moneys  re- 
ceived and  expended  during  hit  year  of  office. 

Natural  Scrsircz  DiaicroE. 

51.  It  shall  be  the  duty  of  the  Director  to  conduct  trie  cor- 
respondence with  the  Local  Correspondents  and  Natural 
Science  Beferees ;  to  report  at  the  ordinary  meetings  of  the 
Society  all  useful  information  therein  contained ;  and  to  pre- 
pare the  same  for  publication,  subject  to  the  approval  of  the 
Council. 

Altekatiok  of  Bulks. 

52.  The  Bales  and  Begulationa  of  the  Society  shall  not  be 
altered  unless  a  written  notice  of  motion,  signed  by  not  less 
than  five  Fellows,  be  given  at  a  meeting  of  the  Society  ;  and 
thereupon  such  motion  may  be  brought  forward  at  the  next 
meeting. 

68.  Any  resolution  passed  as  above  altering  or  repealing  the 
Rules  and  Regulations  of  the  Society  shall  be  in  force  until 
the  meeting  held  in  the  month  of  October  following  ;  and,  if 
not  then  confirmed,  shall  thereafter  be  held  void  and  of  no 
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although  it  is  better  not  to  atop  it  suddenly.    The  infusion  of 
Acacia  pyciunUka   does  not  usually    immediately   arrest    the 
diarrhea*.     Errors  in  dieting  must,  of  course,  be  corrected,  and 
attention  to  hygienic  requirements  is  necessary  in  all  cases,  or 
no  remedy  will  be  successful.    In  the  winter-diarrhoea  of  infanta 
I  hare  not  found  the  remedy  to  be  so  efficacious.     It  is  useful  in 
other  forms  of  diarrhcea,  but  I  do  not  think  it  should  be  used  in 
any  inflammatory  conditions.     In  dysentery  its  effect  is  not  so 
marked,  and  though  useful,  I  think  we  have  better  remedies. 
In  sore  eyes,  catarrhal  ophthalmia,  it  is  a  favourite  remedy  in 
the  country.     I  have  used  it  with  success  in  such  cases.     In  ;i 
case  of  granular  lids  I  think  the  patient  benefited  from  its 
use,  although  under  ordinary  treatment  his  disease  had  remained 
stationary.     In  true  diphtheria  it  is  unreliable ;  but  in  those 
cases  where  there  is  a  deposit  upon  the  tonsils,  diphtheric  in 
character,  but  unaccompanied  by  the  characteristic  symptoms 
of  blood-poisoning,  it  seems  when  used  as  a  gargle  or  as  a 
glycerole  painted  upon  the  pharynx  and  tonsils  to  be  very 
useful.     In  sore  throat,  simple  angina,  it  is  valuable.     It  makes 
a  fine  gargle  for  relaxed  throat,  and  more  especially  for  that 
form  of  sore  throat  which  is  rendered  less  painful  by  eating  a 
meal.     I  have  mixed  two  drachms  of  the  tincture  with  an  ounce 
of  glycerine,  and  hare  found  a  useful  application  for  otorrhea* 
(running  at  the  ears),  for  chapped  lips,  and  slight  fissures  of 
various  kinds.     I  have  used  it  also  in  osoena.     It  is  very  useful 
for  sore  nipples  in  nursing  mothers.    I  do  not  think  it  is  so- 
useful  in  this  form  as  the  glycerine  of  tannic  acid,  but  it  makes 
an  excellent  substitute  for  it.    In  sweating  feet,  it  is  a  good 
plan  to  steep  them  occasionally  in  a  strong  infusion  of  the 
bark.    In  typhoid  fever  it  has  on  one  or  two  occasions  seemed 
to  check  what  appeared  to  be  an  incipient  attack.     But  we 
have  a  much  better  remedy  in  baptism.    I  used  it  in  oue  case 
of  typhoid  fever  for  hemorrhage  from  the  bowels  with  apparent 
success.    The  remedy  ought  to  be  useful  in  hemoptysis  (spit- 
ting of  blood),  hematemesis  (vomiting  of  blood).     It  deserves 
a  trial  in  all  discharges  from  a  mucous  membrane,  as  leuco- 
rrhcea,  Ac.,  Ac.     I  have  been  informed  that  the  gum  of  the 
wattle,  taken  internally,  is  a  useful  remedy  for  piles.     It  is 
used  in  veterinary  practice  in  the  country  for  wounds  and  raw 
shoulders.     I  have  tried  it  occasionally,  and  feel  encouraged 
by  the  results.     It  is  more  generally  of  advantage  in  indolent 
ulcers  and  wounds  that  want  a  little  gentle  bracing-up.    It  is 
a  good  remedy  for  ecEema  where  there  is  much  weeping,  and  is 
really  admirable  for  intertrigo  (that  is,  the  chafing  of  the  skin 
of  an  infant)  that  occurs  in  the  folds  of  the  skin  and  about 
the  nates.    It  ought  to  be  useful  for  the  arrest  of  venous 
haemorrhage  from  the  surface,  but  I  have  not  yet  given  it  a 
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by  which  it  was  thought  those  objects  could  best  be  obtained. 
No  response  seemed  to  have  been  given  to  the  appeal.     Now 
that  the  Society  was  better  circumstanced,  it  should  give  effect 
to  the  abstract  resolutions  proposed  in  1872.    The  time   had 
arrived  when  the  Society  should  make  strenuous  efforts  in  the 
direction  indicated.     By  its  widespread  publications  it  offered 
to  provincial  workers  a  channel  of  intercommunication,  and 
was  prepared  to  adequately  illustrate  all  original  papers,  irhen 
necessary,  by  lithographic  plates.     The  healthy  vigour  of  the 
Society  must  be  to  a  large  extent  sustained  by  the  efforts    of 
those  occupying  themselves  with  the  more  technical  aspects 
of  science,  out  such  workers  needed  coadjutors.    The  Society 
should  endeavour  to  add  recruits  by  stimulating  a  love  for 
scientific  pursuits.     He  had  been  brought  to  think  deeply  on 
the  subject  from  discussions  in  the  daily  papers,  originating  in 
some  remarks  he  made  at  the  last  meeting  of  the  Society 
touching  the  occurrence  of  certain  introduced  plants  into  the> 
colony.    Eegarding  that  matter,  he  read  a  letter  from  MTr. 
E.  S.  Wigg  to  the  effect  that  he  had  been  much  amused  at  the 
-correspondence  in  the  Register  re  the  Leontodon  taraxacum. 
He  introduced  the  seed  twenty-five  years  ago,  and  gave  Mr. 
Greenham,  of  Third  Creek,  some,  who  raised  plants,  and  from 
him  it  had  gone  from  Payneham  to  Bridgewater.    He  had 
grown  it  in  his  garden  at  North  Adelaide  for  twenty-five  years, 
chiefly  for  his  cage-birds,  who  were  very  fond  of  it.    He  had 
been  rather  amused  at  Mr.  McEwin's  argument  that  Professor 
j  Tate  must  have  made  a  mistake,  as  he  "  had  not  seen  the  plant 

;i  in  the  colony."    The  remarks  he  (Professor  Tate)  had  made 

i-  had  elicited  unrecorded  facts  from  no  less  than  five  individual 

observers,  and  proved  that  no  large  inquiry  like  that  of  the 
distribution  of  our  alien  plants  could  be  exhaustively  under- 
taken by  one  person  acting  independently.  He  proposed  that 
observers  should  be  encouraged  to  correspond  with  the  Society  ; 
facts  should  be  recorded,  published,  or  reserved ;  there  should 
be  a  Committee  of  Reference,  and  a  Corresponding  Secretary- 
might  be  appointed  to  undertake  duties  connected  with  the 
reception  of  facts  and  specimens.  If  the  scheme  worked  well 
it  might  be  advisable  to  add  to  the  Council  a  Director.  Cor- 
respondents known  to  have  facilities  for  gathering  desiderated 
knowledge  should  have  their  attention  particularly  directed  to 
the  points  about  which  more  information  was  desired.  For 
instance,  Professor  Owen  has,  for  35  years,  been  asking  for 
information  upon  certain  points  in  the  generative  economy  of 
the  Echnida  hystrix;  another  question  was,  whether  the  porcu- 
pine ant-eater,  inhabiting  Kangaroo  Island,  was  that  species. 
The  exhibition  of  specimens  and  reading  of  notes  referring 
thereto  was  one  means  whereby  members  might  be  interested  in 


natural  history  work.  Another  stimulant  would  be  excursions 
to  the  most  interesting  localities  for  investigating  natural 
hiaiory,  say  two  each  year.  Prises  for  the  best  collection  of 
scientific  objects  or  the  best  paper  might  be  made. 

Mr.  Sheaton  said  he  cordially  agreed  with  the  scheme. 

Mr.  Molineux  said  with  regard  to  the  porcupine  ant-eater 
at  Kangaroo  Island,  it  was  most  advisable  that  tne  nature  and 
habits  of  the  animal  should  be  clearly  known,  and  that  there 
was  so  little  information  on  the  point  was  due  perhaps  to  the 
fact  that  there  were  few  scientific  men  on  the  island.  The 
animal  was  so  common  there  that  its  fat  had  been  used  for 
slush-lamps. 

Mr.  Sheaton  said  the  information  might  be  obtained  from 
Mr.  "Wilson,  who  was  an  old  resident  of  the  island,  and  was  a 
Terr  observant  man. 

Dr.  Gossb  suggested  that  the  Secretary  might  communicate 
with  Mr.  Wilson  and  get  specimens  of  the  ant-eater  sent. 

Mr.  Molineux  expressed  himself  strongly  in  favour  of  the 
Society  attempting  some  such  scheme  as  that  proposed  by 
Professor  Tate  in  the  cause  of  science  and  for  the  reputation 
of  the  colony.  In  our  woods  there  were  animals  and  insects 
of  which  it  was  most  important  that  some  knowledge  should  be 
obtained.  There  used  to  be  a  small  marsupial  on  the  Adelaide 
Plains  years  ago  which  had  now  disappeared,  and  Mr.  Water- 
house,  to  whom  he  spoke,  said  he  knew  nothing  of  such  an 
animal,  but  he  (Mr.  Molineux)  remembered  seeing  it  when  he 
was  a  boy. 

It  was  resolved  that  the  Council  should  nominate  a  Com- 
mittee to  carry  out  the  suggestions  made  by  the  President. 


Ordinary  Monro,  February  3,  1880. 

Professor  Ralph  Tate,  F.G-.S.,  in  the  Chair. 

Mr.  W.  Telf  er,  Wallaroo  Hospital,  was  elected  a  Fellow. 

The  list  of  donations  to  the  Library  was  read. 

The  Hon.  Secretary  read  a  draft  of  a  letter  to  the  Governor 
requesting  him  to  forward  a  petition  to  Her  Majesty  the  Queen 
praying  her  to  become  Patron,  and  to  allow  the  Society  to  be 
known  in  future  as  "The  Boyal  Society  of  South  Australia." 
The  letter  and  petition  were  unanimously  approved.  And  it 
was  also  resolved  to  request  His  Excellency  to  become  Vice- 
Patron  in  case  Her  Majesty  assented  to  the  prayer  of  the 
Society. 

EXHIBITS  AND  NOTES. 

The  President  reported  that  in  connection  with  the  proposed 
record  of  Natural  History  phenomena  he  had  received  several 


letters  and  specimens.     For  the  nature  of  the   exhibit*  aee 
Miscellaneous  Contribution  a. 

Mr.  F.  Q.  Waterhouse  exhibited  a  number  of  fragments  of 
skeletons   of  various    extinct    marsupial    animals,    including 
Diprotodon  austral  is  and    Phascolomys  gigas,  in  addition  to 
several  others,  which  had  been  presented  to  the  South  Austra- 
lian Museum  by  Mr.  E.  M.  Robertson,  of  Normanville,  who 
found  the  first  instalment  in  the  bed  of  the  Salt  Creek,  where 
they  had  been  laid  bare  by  the  action  of  a  freshet.    At  the  first 
opportunity  Mr.  Waterhouse  visited  the  place,  but  found   the 
water  too  nigh  to  enable  further  search  to  be  carried  on  ;  but 
Mr.  Bobertson  kindly  undertook  the  task   of  Matching    for 
further  opportunities,  with  the  result  of  raking  up   several 
other  pieces,  amongst  them  being  several  duplicates,  proving 
that  these  were  the  remains  not  of  several  species  of  animals 
only,  but  of  more  than  one  of  each  kind.     As  Mr.  Waterhouse 
was  in  doubt  as  to  the  true  character  of  some  of  the  remains, 
he  forwarded   duplicates   to  Professor  Owen,  at  the  British 
Museum,  stating  his  opinion  as  to  their  nature,  and  received 
the  following  letter,  confirming  his  ideas  and  thanking  him  for 
helping  the  Professor  in  his  researches : — "  British  Museum, 
September  17,  1879.    Dear  Mr.  Waterhouse — Accept  my  beet 
thanks  for  your  letter  of  June  18, 1879,  and  continued  kind 
interest  in  tot  quest  of  the  extinct  mammals  of  Australia. 
Your  case  of  fossils  duly  arrived.    They  included,  as  you  state, 
parts  of  Diprotodon  and  of  a  gigantic  wombat  Phatcol<my»gigat. 
(This  is  generically  distinct  from  the  smaller  PkaMColomyt.) 
The  great  kangaroo  is  of  the  interesting  genus  and  species 
Proeontodoa  golialt.     The  more  fragmentary  specimens  I  hare 
not  yet  satisfactorily  determined,  at  least  as  belonging  to  any 
species  not  hitherto  known.  ...  I  am  still  hoping  to  get  (in 
spirits)  an  impregnated  uterus  of  either  platypus  or  eeiidtut, 
but  at  my  age  (75)  I  cannot  but  feel  that  the  day  of  work  is 
drawing  to  a  close. — With  every  good  wish,  believe  me  most 
truly  yours,  Eichd.  Owes.    Mr.  F.  G.  Waterhouse,  C.M.Z.S., 
Curator  Adelaide  Museum." 

A  brief  discussion  followed,  the  general  surmise  being  that 
the  bones  which  had  been  brought  to  light  had  not  been 
deposited  in  the  creek,  which  was  not  an  old  one,  but  had  been 
unearthed  by  the  washing  away  of  the  substance  in  which  they 
lay. 

The  Hot?.  Secretary  read  some  notes  by  Mr.  Thomas  Bur- 
goyne,  of  Port  Augusta,  on  "  A  Marsupial  formerly  found  at 
Port  Augusta,"  but  now  extinct  there.  The  animal  alluded  to 
he  thought  was  the  smallest  marsupial  in  the  world.  It  had 
been  met  with  on  the  eastern  coast  about  Port  Augusta  25 
years  ago,  and,  according  to  the  accounts  of  the  blacks,  were 


very  numerous,  and  were  known  as  kangaroo  mice.  The  largest 
specimen  did  not  exceed  four  or  five  ounces  in  weight.  The 
domestic  cat  had  been  introduced  at  the  period  he  had  referred 
to,  and  the  little  animal  had  soon  disappeared.  Hie  had  obtained 
four  or  five  specimens,  but  all  of  tnem  dead ;  and  one  live 
specimen  had  died  in  a  week  from  the  time  he  had  obtained  it 
before  he  could  observe  its  habits.  It  was  almost  a  kangaroo 
in  miniature,  with  a  few  differences.  It  did  not  move  about  in 
daylight,  but  was  to  be  seen  in  the  evening  or  at  night,  when 
it  was  seen  to  be  a  swift  animal  for  its  size.  He  thought, 
though  it  had  ceased  to  exist  in  his  district,  it  might  be  found 
further  inland,  and  that  communication  with  the  officers  on  the 
telegraph  line  might  result  in  specimens  being  procured  which 
he  thought  would  be  of  value. 

Mr.  Watbbhouse  said  he  knew  the  animal  referred  to  from 
the  description.  It  was  not  a  marsupial,  but  a  rodent ;  either 
Hapolotu*  cervinus  or  Hapolotui  Mitckelli. 

Paper  read : — "  On  a  Census  of  the  Indigenous  Flowering 
Plants  of  Extratropical  South  Australia,"  by  Professor  Ralph 
Tate  (see  p.  46). 


Okdtsary  Meeting,  Mjlbch  2, 1880. 

Mr.  F.  Chapplb,  B.A.,  B.Sc.,  Vice-President,  in  the  Chair. 

Messrs.  "W.  C.  Cox,  H.  C.  Strother,  Dr.  J.  F.  Joyce,  and  the 
Bev.  W.  Hopkins  were  elected  Fellows. 

Mrs.  Annie  Richards,  Fowler's  Bay ;  Mr.  J.  Canham,  Stuart's 
Creek;  and  Mr.  Paul  Foelsche,  Port  Darwin,  were  elected 
Corresponding  Members. 

The  list  of  donations  to  the  Library  was  read. 

The  Chaibmajt  said  that  in  order  to  facilitate  the  operations 
of  the  Society  it  had  been  thought  advisable  to  change  the 
name  of  the  Society  by  adopting  the  title  of  the  "  Royal  Society 
of  South  Australia.  The  Secretary  would  lay  the  whole 
matter  before  them  as  it  stood  at  present. 

The  Hoh.  Sbcsetabt  said  that  he  understood  that  the  proper 
step  to  take  was  to  forward  a  memorial  to  Her  Majesty  the 
Queen  through  His  Excellency  the  Governor.  It  was  advisable 
that  this  memorial  should  be  formally  adopted  by  the  meeting, 
and  not  simply  emanate  from  the  Council,  although  the 
Council  might  be  acting  on  the  wishes  of  the  members  of  the 
Society.  He  read  the  memorial  which  it  was  proposed  to  adopt. 
The  prayer  of  the  memorial  was  that  Her  Majesty  would 
become  Patron  of  the  Society  under  the  new  title  proposed, 
and  the  petition  then  proceeded  to  give  a  brief  history  of  the 
formation  and  progression  of  the  Society. 


Mr.  Todd,  C  JLG-,  suggested  tint  it  would  be  advisable  fint 
of  all  to  communicate  with  the  Royal  Societies  of  the  neigh- 
bouring colonies,  and  to  aak  to  be  furnished  with  a  copy  of  ue 
memorial  adopted  by  them  when  they  took  similar  steps. 

After  ■  short  discussion  the  matter  waa  postponed. 

The  How.  SiciiTui  referred  to  the  tact  that  forma  had 
been  circulated  in  various  parts  of  the  country,  to  be  filled,  up 
by  the  recipients,  the  information  which  was  sought  to  be 
elicited  baring  reference  to  the  sinking  of  wells  and  other 
borings  in  the  colony.  He  had  received  a  reply  from  Mr.  W  . 
Fowler,  of  Taroo,  Kulpara,  furnishing'  the  required  record* 
concerning  three  of  these  wells.  Mr.  Fowler  gave  their  lev-els 
above  the  sea.  The  depths  of  the  wells  were  84,  145,  and  165 
feet  respectively.  The  abaft*  all  penetrated  strata  of  the 
same  character,  and  were  situated  about  one  mile  or  one  and  a 
half  miles  from  the  shores  of  the  Gulf.  Brackish  water  was 
struck  at  about  the  sea-level  in  each  case,  but  the  fluid  was  not 
too  brackish  for  stock  to  use.  Mr.  Fowler  promised  to  supply 
any  further  information  that  lay  in  his  power,  and  to  present 
the  Society  with  a  specimen  of  some  fossils  of  mangrove  roots 
found  in  the  sinking  of  one  of  the  shafts.  These  fossils  were 
similar  to  those  found  some  time  ago  at  Port  Wakefield.  Mr. 
Fowler  described  the  strata  of  sand  penetrated,  and  expressed 
s  belief  that  they  rested  upon  a  clay  slate. 

The  following  paper  was  read : — "  Notes  on  the  Comet  of 
February,  1880."    By  Mr.  C.  Todd,  C.M.G.     (See  p.  lfl). 

An  interesting  discussion  upon  what  is  known  of,  and  what 
has  been  speculated  concerning  comets,  followed.  Attention 
was  particularly  drawn  by  Mr.  Ingleby,  Q.C.,  and  other 
speakers,  to  the  remarkable  circumstance  that  the  recent  comet 
did  not  actually  set  below  the  horison,  but  faded  into  blank- 
ness  as  the  night  advanced,  while  its  tail  wae  still  many 
degreei)  above  the  horizon,  and  questions  were  raised  as  to 
whether  the  luminosity  of  comets  was  self-existent,  and 
internal,  or  whether  it  was  merely  a  received  and  reflected 
light.  Professor  Tindall's  theory  of  a  body  or  vapour  of  great 
tenuity,  made  luminous  by  the  operations  of  actinic  rayB  of 
light  from  some  light-giving  centre,  and  afterwards  being 
destroyed  by  the  heat  rays,  was  referred  to,  but  Mr.  Todd  con- 
sidered that  this  theory  did  not  satisfactorily  account  for  the 
curvature  of  the  tail  and  many  other  peculiarities  observable 
in  comets.  His  opinion  as  to  the  nature  of  their  nebulous 
light  was  that  it  consisted  partly  of  internal  and  partly  of 
received  or  absorbed  light.  Spectrum  analysis  proved  that  the 
nucleus  of  comets  possessed  self-luminous  vapours,  but  no 
experiments  with  the  spectrum  had  yet  been  carried  out  with 
the  tail  of  any  comet. 
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mented  wood  implements,  received  from  Mr.  CmlKeud,  of 
Stuart's  Creek.  He  rejected  the  notion  that  the  figures  are 
symbols,  and  held  the  opinion  that  they  were  intended  fat 
ornament.  The  two  specimens  exhibited  showed  a  symmetry 
of  pattern  of  at  least  three  styles,  and  he  said  that  symmetry 
in  the  first  aim  of  barbarous  nations  in  their  attempt  at  orna- 
mentation, whilst  symbolic  characters  are  to  a  very  large  extent 
dissimilar.  To  further  speculate  on  their  meaning,  he  con- 
sidered, must  be  labour  thrown  away,  and  he  very  much 
doubted  if  they  can  be  regarded  as  the  production  of  the  un- 
tutored aboriginal. 

Papers  read: — 1.  "  Some  Remarks  on  the  Late  Comet,"  by 
Professor  H.  Lamb,  M.A. 


previous  meeting  on  Mr.  Charles  Todd's  paper,  wished  to  con- 
sider two  points  only.  The  first  was  as  to  the  results  of  the 
spectroscopic  examination  of  comets,  which  he  ventured  to  say 
was  rather  inadequately  stated  on  the  previous  occasion, 
though  that  was  no  fault  of  Mr.  Todd ;  and  the  second  was  as 
to  a  theory  of  comets  propounded  by  Professor  Tait,  of  Edin- 
burgh. By  the  printed  report  of  last  meeting  he  saw  that  it 
had  been  stated  that  no  very  definite  results  had  been  arrived 
at  by  spectroscopic  examination  of  comets.  But  since  the 
instruments  had  obtained  their  present  perfection  no  comets  of 
very  great  brilliancy  had  appeared,  when  the  great  comet  of 
1858  was  visible  these  appliances  had  not  reached  a  state  of 
perfection.  But  in  1874-5  had  appeared  Coggia's  comet,  and 
Dr.  Hugging  had  examined  it  spectroscopically.  From  the  coma 
he  had  obtained  a  spectrum  of  bright  bauds.  From  the  nucleus 
he  also  got  a  gaseous  spectrum,  and  the  result  of  his  observa- 
tions appeared  to  suggest  that  in  comets  there  is  some  solid 
matter,  as  in  the  tail,  capable  of  reflecting  sunlight,  as  shown 
by  a  continuous  spectrum.  The  gaseous  spectrum  showed 
indications  of  heated  gas  in  portions.  The  spectrum  of  bright 
lines  which  had  been  observed  was  similar  to  what  had  been 
observed  in  at  least  one  other  comet,  and  the  same  which  was 
obtained  from  carbon,  which  was  curious.  On  examining  the 
spectrum  a  second  time  Dr.  Huggins  found  bright  lines, 
snowing  a  shifting  of  the  body,  such  as  was  observed  in  the 
case  of  the  fixed  stars.  The  theory  of  comets  put  forward  by 
Professor  Tait,  of  Edinburgh,  was  that  comets  consisted  of  a 
mass  of  stones,  which  might  vary  in  size.  It  was  strange  that 
this  was  not  put  forward  before  by  a  Scientific  Society  or 
a  scientific  magaxine,  where  it  might  nave  been  expected  to  b# 
found.  It  was  in  a  lecture  delivered  to  working  men,  and  he 
had  fonnd  it  in  Good  Word*.    His  idea  was  that  the  comet  was 


a  iwum  of  meteors,  and  that  these  changed  the  appearance  of 
the  "tail  by  changing  their  position  towards  each  other  in  their 
orbit,  and  that  when  nearest  the  sun  they  would  have  the 
{gxeateat  Telocity,  and  striking  together  with  greatest  force 
developed  heat.  They  had  in  this  the  materials  of  both  the 
continuous  spectrum  and  the  gaseous  spectrum  obtained. 
The  theory  was  based  on  facts,  and  did  not  appeal  to  electricity 
to  account  for  what  could  not  be  accounted  for. 

Sir.  Chapplk  referred  to  the  lightness  attributable  to 
comets,  and  though  if  they  were  composed  of  swarms  of  stones 
that  they  must  hare  considerable  weight.  He  also  asked 
-whether  much  of  the  light  was  not  reflected  sunlight. 

Professor  Lamb  believed  it  was  to  some  extent,  but  at  the 
Bane  time  it  could  not  be  said  that  it  was  to  any  great  degree, 
and  there  was  a  good  deal  of  light  which  belonged  to  the 
comet  itself.  There  must,  therefore,  be  heat  generated  by 
+,heee  individual  masses  to  render  them  incandescent.  The 
T*rof  esaor  went  on  to  speak  of  the  late  comet  as  having  been 
seen  at  Buenos  Ayres  going  northward,  according  to  a  telegram 
received  at  Kiel  from  Dr.  Gould,  of  the  Argentine  National 
Observatory,  and  hoped  in  conclusion  that  when  next  we  had  a 
"brilliant  comet  our  Observatory  would  not  be  so  badly  sup- 
plied with  instruments,  or  so  inadequately  provided  with  a 
staff,  numerically  considered.  South  Australia  owed  a  great 
deal  indirectly  to  scientific  discovery,  and  while  she  could  not 
be  expected  to  keep  up  an  establishment  such  as  there  was  in 
Melbourne,  the  requisite  instruments  should  be  obtained. 

2.  "On  the  Native  Plants  of  Yorke's  Peninsula,"  collected 
by  Mr.  J.  G.  Otto  Tepper,  F.L.S.,  named  and  arrangements 
revised  by  Baron  P.  von  Mueller,  hon.  memb.  ;  and  "  Ee marks 
on  their  Distribution,"  by  Mr.  J.  G.  Otto  Tepper,  F.L.S., 
corresp.  memb.     (See  p.  25.) 

Professor  Tats  said  that  it  afforded  him  great  pleasure  to 
bear  testimony  to  the  excellence  of  Mr.  Topper's  paper  dealing 
with  the  distribution  of  the  indigenous  plants  of  Yorke's 
Peninsula  in  relation  to  the  hydro  graphical  and  geological  con- 
ditions. The  Eev.  J.  E.  Tenison  Woods,  in  bis  "  Geological 
Observations  in  South  Australia,"  1862,  has  pointed  out  the 
general  dependency  of  floral  features  of  certain  parts  of  the 
South-East  on  geology ;  but  in  the  present  essay  we  have  a  first 
attempt  to  connect  the  distribution  of  particular  plants  with 
that  of  certain  rock  formations.  The  author  recognises  the 
influence  of  the  rock  formation  as  exerted  through  its  physical 
properties — not  through  its  chemical  ones.  Thus,  a  plant  has 
predilection  for  granite  not  bo  much  on  account  of  the  chemical 
constituents,  which  it  may  derive  from  the  disintegration  of  the 


rock,  but  rather  from  the  circumstances  of  finding  there  sori 
combination  of  physical  conditions  most  favourable   for  its 
growth  and  propagation.    Hence,  a  species  restricted  in  the 
Ardrossan  area  to  a  granite  may  exist  elsewhere  on  a  rock  of  a 
Terr  different  type,  provided  always  it  presents  the  surface 
and,  sub-aurface  features  of  the  granite.     As   instances  of  the 
kind  bfi  mentioned  that  Garuarimr  and  Tilfotporum  phUlyraroiiln 
cling  to  the  quarttite  bands  in  the  Hundred  of  Munuo   Para, 
though    they    are    generally    distributed    about    Ardrossan  j 
JVmo/mim  *«arWrn*  lives  on  the  Silurian  limestones  onlv  about 
Ardrossau ;  but  farther  south  about  Stansbury,  it  occurs  only 
on  the  seaward  face  of   the  Miocene  cliffs.     Local  peculiarities 
most  certainly  occur,  but  they  are  not  of  sufficient  magnitude 
to  affect  the  aspects  of  the  vegetation,  which  prevail  over  very 
large  tracts  of  land  in  this  country.     Though  they  give  rise,  in 
some  substances,  to  abnormal  features  ;  thus  Salto/i  Kali,  which 
in  Europe  and  throughout  littoral  Temperate  Australia  lives 
only  within  the  influence  of  the  sea.  is  a  characteristic  plant  iu 
the  arid  interior  of  this  continent.    Its  presence  there  cannot 
be  explained  on   the  supposition  that    it  has  survived   the 
geological  changes  which  converted  the  interior  front  a  sub- 
marine area  to  a  continental  one.      Other  plants,   such  as 
Salicomia   arbutcula   or  samphire,  are   similarly   out  of    place. 
The  excessive  variability  of  temperature  and  or  the  amount  of 
aqueous  precipitation,  as  rain  and  dew.  must  in  conjunction 
with  the  hygroinetrical  properties  of  the  soil   determine   to 
a  large  extent    those  lines  of    demarcation  which  separate 
extensive  tracts  of  forest  land  from  grass  land  region*,  and 
in  other  cases.     In  tropical  countries  this  phenomenon  is  still 
more  marked,   and  the   line  of   junction  of  absorbent  and 
retentive  soils  can  be  traced  on  the  surface  by  the  changes  iu 
the  botanical  features.     Perhaps  in  no  other  case  is  there  such 
an  intimate  association  between  plants  and  soil,  as  is  shown  by 
\e  vegetation  flourishing  on  the  fluviatile  Tertiaries.  which 
ur  here  and  there  from  Cape  Jervis  Promontory  to  beyond 
notpa.     It  did  not  escape  the  notice  of  Mr.  Selwyn,  who 
• — "On  crossing  the  bridge  over  the  Onkaparinga  at 
■a,  and  ascending  the  steep  hill  on  the  south  bank  of 
'  sudden  change  takes  place  in  the  character  of  the 
1  the  presence  of  Tertiary  rocks  is  at  once  indicated 
-sandy   soil,    and  thickly  covered  with  epacris, 
warf  banksia,  coarse  grass,  and  other  scrubby 
■-acteristic  of  sandy  Tertiary  deposits."     The 
a   much  peculiar  as  it  is  distinctive  as  a 
patches  occur  which  do  not  present  the 
id  it  must  be  evident  that  other  circum- 
-emblage  of  the  plants  ou  these  par- 


deular  tracts.  The  gregarious  habit  of  many  of  oar  native 
jlaxita  is  a  very  striking  phenomenon,  and  in  some  parts  of  the 
Interior  acquires  very  considerable  magnitude. 

Obddtaby  Mebtiwo,  May  4,  1880. 

Professor  Ralph  Tate,  President,  in  the  Chair. 

The  list  of  donations  to  the  Library  was  read. 

The  Hon.  Secbetabt  read  the  petition  to  Her  Majesty  the 
Queen,  praying  that  she  would  become  patron  of  the  Society, 
and  that  it  might  be  styled  "The  Royal  Society  of  South 
Australia."  He  also  read  the  report  of  the  Committee 
Appointed  to  draft  regulations  re  organisation  and  direction  of 
efforts  of  correspondents  in  natural  history. 

BOTES  ADD  EXHIBITS. 

Mr.  MoLnrstrx  produced  some  specimens  of  a  large  moth 
(Gomttut  rittereiu),  together  with  the  lame,  chrysalis,  and  silk- 
lined  tunnels,  and  said  it  came  out  at  two  different  periods  of 
the  year.  In  December  one  moth  came  out  from  the  trunk  of 
the  tree  in  an  upward  direction,  and  left  a  large  hole,  into 
which  the  water  found  its  way,  Totting  the  tree  and  ultimately 
bringing  it  down.  The  other  moth  came  from  the  ground  in 
the  roots  in  April  and  Hay.  Coming  out  of  the  bole  of  the 
tree,  they  made  no  nest  or  silk,  but,  issuing  from  the  root,  the 
moth  made  a  long  chamber,  of  which  he  showed  a  sample.  The 
larvaa  and  chrysalis  existed  in  the  tube  for  some  considerable 
time.  He  was  of  opinion  that  the  two  must  be  different  kinds 
of  moths. 

The  Presidebt  expressed  the  opinion  that  the  moths  were  of 
two  different  species,  and  cited  Mr.  Topper. 

Mr.  Moubxux  said  the  nest  made  was  of  stiff  clay.  He  had 
found  nests,  one  with  a  caterpillar  and  others  with  a  chrysalis 
inside.  The  chrysalis  was  often  found  near  the  top  of  the 
chamber. 

There  was  a  discussion,  and  Mr.  Smbatob  said  he  thought 
the  moth  was  the  same  as  that  described  as  the  Zmxera 
eucalypti. 

Mr.  P.  a.  Watsksoitse,  C.M.Z.S.,  on  behalf  of  the  Governor 
of  the  South  Australian  Institute,  exhibited  a  number  of  fossil 
bones  recently  obtained  by  Mr.  B.  M.  Robertson  at  Salt  Creek, 
Yankalilla,  comprising  portions  of  skeleton  of  the  IHprotodtm 
atutralit,  including  part  of  a  lower  iaw  containing  two  incisors, 
portion  of  lower  jaw  with  three  molars,  portions  of  two  very 
large  upper  incisors,  part  of  a  rib,  part  of  pelvis,  two  caudal 
vertebra,  two  portions  of  tibia,  two  portions  of  femur.  He 
also  exhibited  a  specimen  of  some  remarkably  rich  auriferous 


quartz  from  Woodside,  taken  from  workings  recently  cost- 
muueed  there. 

Muter  A.  C.  Molineux  exhibited  some  freshwater  •belli; 
Mr.  O.  Tepper  graphic  granite  and  flowering  branch  of 
Melaleuca  uncinate;  Mr.  Chandler  flowering  plants  from 
Central  Australia,  and  rock  specimens  and  fossils  from  about 
(he  Peak  ;  and  Mrs.  Eichards  flowering  plants  from  the  Great 
Australian  Bight.  (For  particulars  of  the  above  see  Miscel- 
laneous Contributions.) 

The  following  communication  was  read: — "Further  Notes 
on  Australian  Salenariadsj."  By  the  Bev.  J.  E.  T.  Woods,  F.L-&, 
Hon.  Memb.  By  consent  of  the  Council  this  paper  is  incor- 
porated with  the  author's  first  contribution,  the  publication  of 
which  was  postponed  last  year.     (See  p.  1.) 


OBniHABT  MmiNe,  Juki  1,  1680. 
Professor  Ralph  Tate,  F.G.S.,  President,  in  the  Chair. 
The  list  of  donations  to  the  Library  was  read. 

NOTES   ABB  EXHIBITS. 

Professor  Tits  exhibited  a  skull  of  a  wombat,  obtained  at 
the  Willows  during  the  construction  of  the  deep  drainage 
works,  from  the  red  loamy  clays  so  characteristic  of  the  Adelaide 
Plain.  Skulls  of  the  recent  species  of  the  Murray  Plain  and 
of  the  Great  Australian  Bight  were  shown  for  comparison,  and 
though  the  fossil  presents  a  greater  resemblance  to  the  latter, 
yet  it  is  markedly  distinct.  In  the  absence  of  other  mff  teriah 
for  comparison,  Professor  Tate  would  not  assign  to  it  a  specific 
name.  In  speaking  on  the  subject,  he  remarked  that  our 
Public  Library  was  very  deficient  in  the  literature  of  Aus- 
tralian zoology,  and  especially  of  this  colony.  Professor 
Owen's  classic  work  on  the  Extinct  Marsupials  of  Australia 
was  an  important  desideratum. 

Mr.  F.  G.  Watekmouse,  C.M.Z.8.,  showed  a  number  of 
saurians,  portion  of  a  large  collection  of  reptilia,  lately 
received  by  the  Governors  of  the  South  Australian  Institute 
from  the  Paris  Museum ;  also  the  snout  of  a  large  sawfish,  the 
skin  of  a  remarkably  large  brown  snake,  from  Hind  marsh 
Island,  measuring  eight  feet  in  length ;  and  some  rough  Bra- 
zilian diamonds. 

Professor  Tate  exhibited  specimens  of  South  Australian 
granites,  showing  inclusions.  He  said  (hose  from  Port  Elliot 
and  Victor  Harbour  contain  inclusions  of  a  schistose  character, 
which  can  only  be  regarded  as  fragments  of  extraneous  rocks 
which  have  been  caught  up  by  the  erupted  granite  and  enclosed 
within  its  mass.    The  granite  from  Palmer  and  Mannum  con- 
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A  considerable  uumber  of  specimen*  of  exotic  snake*,  stuffed  | 
and  in  spirit;  also,  a  sample  of  rich  silver  ore  ;  by  Mi  \ 
Waterhouse,  on  behalf  of  the  South  Australian  Institute. 

The  following  papers  were  read  -. — 

"  On  some  New  Corals  from  the  Australian  Tertuu-ies,"  by 
the  Bev.  J.  E.  Tenison  Woods,  Hon.  Memb.     (See  page  99). 

"  On  some  New  Species  of  South  Australian  Pnlmoxiif era," 
by  Prof  Balph  Tate.     (See  p.  102.) 

"On  a  New  Belemnite  from  Central  Australia,"  by  Prof.  B. 
Tate.     (See  p.  104.) 

A  Translation  of  Professor  Quatrefage  s  "  Crauologie 
des  Baces  Australiennes,"  by  Professor  Tate.  The  p&per  in 
question  dealt  with  the  various  opinions  on  the  subject  of  the 
origin  of  the  Australian  race,  whether  or  not  the  black  oojralm- 
tion  of  Australia  were  indigenous  or  had  in  far-back  times 
found  their  way  over  here  from  other  regions.  The  cranio  logical 
characteristics  were  dealt  with,  measurements  showing  the 
extraordinary  length  of  the  Australian  native's  skull  being 
giTen.  The  conclusions  arrived  at  were  that  there  are  two 
indigenous  races  in  Australia;  the  one  spread  all  over  the 
continent,  and  presenting  a  marked  homogeneity ;  the  other, 
termed  the  Australoid—  now  confined  to  the  South-Bast  of 
Australia,  and  represented  by  few  individuals — presents  cranio- 
logical  characters  typefied  by  the  fossil  Neanderthal  skull. 


Ordihasy  Mkktisg,  Ausitbt  3,  1880. 
Professor  Ralph  Ta«,  F.G.S.,  President,  in  the  Chair. 
The  list  of  donations  to  the  Library  was  read. 

WOTKS  AKD  EXHIBITS. 

Mr.  F.  G.  Watkbhousb,  C.M.G.S.,  Curator  of  the  Adelaide 
Museum,  on  behalf  of  the  Governors  of  the  South  Australian 
Institute,  exhibited  an  interesting  collection  of  exotic  Batrav- 
ehia,  and  some  specimens  of  fresh-water  tortoises  received  from 
the  Paris  Museum,  also  a  few  fossils  from  the  Murray  Cliffs 
near  Morgan.  . 

Professor  Tatx  showed  a  number  of  mineralogical  specimens 
sent  to  him  by  several  correspondents,  including  a  piece  of 
translucent  opal,  distinguished  by  the  name  of  Hyaline,  found 
by  Mr  ScouW  in  the  slates  at  Munno  Para ;  also  some 
minerals  sent  by  Mr.  Salter,  of  Blinman,  comprising  Breun- 
nerite,  a  carbonate  of  lime  and  magnesia,  found  at  Nuccaleena, ; 
a  flesh-coloured  heavy  spar,  and  abotryoidal  form  of  magnesite, 
found  at  Blinman,  and  several  other  minerals  Bent  by  other 
gentlemen. 

Mr.  H.  Lattorff  forwarded  particulars  as  to  the  strata  gone 


through  in  sinking  a  well  on  the  western  side  of  Lake  Torrens, 
at  &  distance  of  about  ten  to  eleven  miles,  and  at  an  elevation 
of  about  800  feet  above  the  sea.  The  well  was  sunk  to  a  depth 
of  128  feet  when  the  borers  came  upon  the  bed  rock,  consisting 
of   hard  red  slate  (gneiss  form),  containing  glimmer. 

The  following  paper  was  read : — "  On  the  Descriptive  and 
Economic  Geology  of  Munno  Para  East,"  by  Mr.  Gavin 
Scoular,  Con*.  Memb.     (See  p.  106.) 

Professor  Tate  thought  Mr.  Scoular  had  proved  himself  a 
very  careful  geologist.  He  had  reviewed  the  map,  Ac.,  and 
could  state  that  Mr.  Scoular  had  assisted  greatly  in  the  work 
of  collecting  information  upon  the  geology  of  South  Australia. 
The  quartzites  referred  to  had  attracted  his  own  notice  when 
he  first  arrived,  and  he  did  not  think  such  a  marked  feature  as 
these  bands  presented  on  the  banks  of  the  Little  Para  River 
could  be  found  elsewhere  in  South  Australia.  Mr.  H.  Strother 
had  been  over  that  part  of  the  country,  and  thought  it  a 
remarkable  piece  of  rock  scenery — so  remarkable  that  he  con- 
templated taking  a  picture  of  some  parts  for  exhibition  at  the  ■ 
Melbourne  Exhibition.                                                                                          < 

Professor  Tats  defended  his  view  of  the  lacustrine  origin  of  « 

the  Upland  Miocene,  and  contended  that  as  the  neighbouring  C 

outlier  at  Golden  Grove  was  bounded  on  the  west  by  higher  j 

land,  so  the  contemporaneous  deposits  in  Munno  Para  may 
have  been  accumulated  in  a  lake  whose  western  margin  was  the  I 

northerly  continuation  of  that  high  land,  since  removed.  » 

A  long  desultory  conversation  ensued,  and  the  members  : 

separated  at  a  rather  late  hour.  ' 


Ordinary  Meeting,  September  21,  1880. 

Professor  Ralph  Tate,  F.G.S.,  President,  in  the  Chair. 
Dr.  W.  Gaze  and  Mr.  W.  Smith  were  elected  Fellows. 
The  list  of  donations  to  the  Library  was  read. 
Mr.  E.  P.  Nesbit,  jun.,  was  appointed  Auditor. 

A  copy  of  a  despatch  from  the  Secretary  of  State  for  the 
Colonies,  notifying  that  Her  Majesty  had  been  pleased  to 
assent  to  the  prayer  of  the  petition  requesting  her  to  become 
the  patron  of  the  Society,  and  to  allow  it  to  be  known  as  "  The 
Royal  Society  of  South  Australia,"  was  forwarded  by  His 
Excellency  Sir  W.  F.  D.  Jervois,  and  laid  upon  the  table. 

Notice  of  motion  was  given  as  to  certain  alterations  in  the 
Rules  rendered  necessary  by  the  change  of  title  and  by  the 
adoption  of  a  scheme  tor  the  systematic  record  of  Natural 
Science  phenomena. 

Dr.  Wylde  sent  specimens  of  a  minute  moth,  the  smallest 


i 
t 


known  to  him,  which  appeared  to  lire  on  the  leaves    of    Imlttii 

The  following  communication  wm  taken  as  read  : "  On  the 

Tertiary  Palliohranchs  of  Australia,"  by  Prof.  Tate.       (See  p. 
140.) 

Mr.  Charles  Todd,  C.M.G.,  here  took  the  chair,  and  Prof. 
Tate  gave  a  popular  lecture  "  On  Lamp  Shells,"  in  the  course 
of  which  he  aaid  that  the  Australian  seas  hare  yielded,  fifteen 
species  of  palliobranchs,  some  of  which  extend  to  New  Zealand, 
there  associated  with  two  restricted  species.  Our  waters  have 
furnished  only  four  species,  and  with  the  exception  of  Wald- 
leimia  fiavetrem  are  of  extreme  rarity.     They  are: — 

WaUkeimia  JLiDetcetu,  which  occurs  around  the  south-east 
and  south  coasts  of  the  continent.  He  had  collected  it  at  the 
two  extremes  of  our  coastline. 

Tertbratvlina  eaucellata  has  been  found  in  dredginga  on  two 
separate  occasions  from  Backstairs  Passage  by  Hr.  Bed  nail 
and  Hr.  S.  Smeaton.  Of  the  few  individuals  extant  in  the 
cabinets  of  our  local  conchologists,  one  only  is  adult.  It  ia  the 
largest  living  species  in  the  genus. 

Krauttia  Lamrrckian*  is  known  as  a  South  Australian  shell 
from  a  few  detached  valves  collected  on  the  east  shore  of  St. 
Vincent's  Gulf. 

Bitcina  teiutit,  described  by  Sowerby,  is  reported  in  Beere'a 
"  Monograph  of  Crania"  from  China  and  South  Australian  It 
is  unknown  to  collectors  here. 


Axnuai.  Meeting,  October  5,  1880. 

Professor  Ralph  Tate,  F.G.S.,  President,  in  the  Chair. 

The  list  of  donations  to  the  Library  was  read. 

Dr.  Nesbit  was  elected  a  Fellow. 

The  Hon.  Secbetabt  read  the  annual  report  and  balance- 
sheet  (see  page  xxxiv.),  which  were  ordered  to  be  printed. 

Several  alterations  in  the  rules  rendered  necessary  by  the 
Queen's  assent  to  the  assumption  by  the  Society  of  the  title 
"  Royal  Society  of  South  Australia,"  as  also  by  the  operations 
of  the  newly-organised  division  for  the  direction  of  efforts  for 
the  record  of  natural  science  phenomena,  were  agreed  to  after 
a  short  discussion. 

Votes  of  thanks  were  accorded  to  the  officers  for  the  past 
year. 

The  following  gentlemen  were  declared  to  have  been  duly 
elected  as  the  officers  and  council  for  the  ensuing  year : — 
Pretident—  His  Honor  Chief  Justice  Way;  Vice- Prtmhmtt— 
Messrs.    C.  Todd,  C.M.G.,    and   F.    Chappie,    B.A.,    B.Sc. ; 
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The  Council  have  pleas  ore  in  reporting  that  the  wi 
Society  has  been  earned  on  successfully  during  the 
the  following  papen  having  been  laid  before  it : — "Boa  aura, 
by  J-  G.  Otto  Tepper,  F.L.S. ;  "  The  Medicinal  Usee  of  Wattle 
Bark,"  by  3.  J.  Magarey,  H.B. ;  "  The  Geographical  Distribu- 
tion of  Plants  in  South  Australia,"  by  Professor  Balph  Tate, 
F.G.S.,  Ac. ;  "The Comet  of  February,  1880,"  by  Charles  Todd, 
C.M.G.,  F.R.A.8.,  Ac. ;  "The  Characteristics  and  Distribution 
of  the  Native  Plants  of  Yorke's  Peninsula,"  by  J.  Q.  Otto 
Tepper, F.L.S. ;  "Further  Notes  upon  Australian  Selensriads*," 
by  Bev.  J.  E.  T.  Woods,  F.L.8.,  Ac. ;  "  Bay  of  Biscay  Country," 
by  J.  G.  Otto  Tepper,  F.L.S.;  "Translation  of  Professor 
Quatrefage's  'Craniologie  des  Bacea  Austral  iennes,'"  by 
Professor  Ralph  Tate,  F.G.S.,  Ac. ;  "  Some  Fossil  Corals,"  by 
Bev.  J.  E.  T.  Woods,  F.L.S.,  Ac  j  "  A  New  South  Australian 
Belemnite,"  and  "Some  New  South  Australian  Snails,"  by 
Professor  Balph  Tate,  F.G.S.,  Ac.;  "The  Descriptive  and 
Economic  Geology  of  the  Munno  Para  Hills,"  by  Gavin  Scoular ; 
''A  Monograph  of  the  Tertiary  Palliobranchs  of  Australia," 
by  Professor  Balph  Tate,  F.G.8.,  Ac. ;  "Native  Plants  of  tho 
MacDonnell  Ranges, "  by  Rev.  J.  Kempe ;  and  "  Diagnoses  of 
New  Species  of  Plants  from  South  Australia,"  by  Baron  F.  von 
Mueller,  translated  by  S.  Smeaton,  B.A. 

A  large  number  of  interesting  specimens  of  natural  history 
and  other  objects  of  interest  have  been  exhibited  and  discussed 
at  the  Society's  meetings.  The  Governors  of  the  South  Aus- 
tralian Institute  have  laid  before  the  Society  from  time  to  time 
a  selection  from  the  donations  to  the  Museum  received  by 
them,  and  private  gentlemen  have,  to  a  greater  extent  than  in 
any  previous  year,  contributed  in  a  similar  way  to  the  interest 
of  the  Society's  meetings.  In  order  to  encourage  and  to  assist 
private  research,  and  to  place  the  information  thus  acquired 
permanently  upon  record,  the  Society  resolved  early  in  the 
session  to  establish  local  correspondents  throughout  the  pro- 
vince, and  to  obtain  the  services  of  competent  referees  in  the 
various  branches  of  natural  history.  This  scheme  has  been 
fully  matured  by  the  Council,  and  the  assent  of  the  members 


will  be  asked  to  certain  alterations  in  the  rules  necessitated  by 
the  former  resolutions  of  the  Society  npon  this  subject.  The 
plan  ha*  already  produced  good  results,  and  it  is  hoped  that 
when  in  full  operation  it  will  lead  to  the  accumulation  of  a 
large  number  of  facts  which  would  otherwise  have  remained 
unknown  to  the  scientific  world.  The  Government  subsidy, 
which  has  been  received  for  the  first  time  tin's  year,  will  assist 
hi  meeting  the  increased  expenditure  incurred  by  the  enlarge- 
ment of  the  sphere  of  action  of  the  Society,  whose  usefulness 
will  only  be  limited  by  the  numbers  of  the  subscribers  to  its 
funds. 

The  "  TransactionB  and  Proceedings  "  for  1878-9  were  issued 
early  in  the  session,  and  the  greater  portion  of  the  volume  for 
the  session  now  closing  is  already  printed.  It  is  satisfactory 
to  know  that  the  value  of  the  Society's  work  is  increasingly 
appreciated  by  the  learned  Societies  of  other  countries,  as  is 
shown  by  the  increase  in  the  number  of  such  Societies  which 
have  responded  to  our  invitation  to  exchange  publications. 

In  accordance  with  a  resolution  of  the  Society,  the  Council 
has  taken  the  necessary  steps  to  obtain  permission  to  assume 
the  title  of  "The  Boyal  Society  of  South  Australia."  Her 
Majesty  has  graciously  acceded  to  our  request,  and  the  Society 
has  thus  been  placed  upon  an  equal  footing  with  similar 
Societies  in  the  other  colonies. 

While  the  work  of  the  Society  has  been  steadily  developing 
the  Council  regret  to  report  that  the  number  of  members  has 
not  increased,  being  now  102  as  against  105  at  the  hut  annual 
meeting.  Thirteen  names  have  been  added  to  the  roll  in  all 
classes.  One  member,  Mr.  A.  Murray,  whose  connection  with 
the  Society  dated  from  the  year  1858,  has  been  removed  by 
death;  eight  have  resigned;  and  seven  have  been  struck  off 
the  roll  for  non-payment  of  their  subscriptions. 

In  a  comparatively  small  community,  such  as  that  of  Ade- 
laide, there  must  of  necessity  be  a  very  limited  number  of 
individuals  sufficiently  conversant  with  any  one  branch  of 
science  to  take  an  intelligent  interest  in  the  details  which  make 
up  the  bulk  of  the  papers  submitted  to  the  Society,  and  it  is 
worth  while  to  consider  whether  it  would  not  be  well  to  supple- 
ment the  more  technical  papers  with  lectures  of  a  more 
popular  character.  Such  lectures  would  not  be  suitable  for 
publication  in  our  proceedings,  but  would  greatly  increase  the 
interest  taken  in  our  monthly  meetings,  and  might  be  the 
means  of  assisting  many  in  their  pursuit  of  science. 

The  balance-sheet  shows  that  the  finances  of  the  Society  are 
in  a  flourishing  position,  the  balance  in  hand  last  year  being 
£127,  and  this  year  about  £187 ;  but  the  cost  of  printing  the 
Transactions  wfl.1  absorb  a  larger  sum  than  before. 
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Vienna — Denkschriften  der  K.  Akademie  der  Weissensekafteti. 
HfttJ1.Kat11r.ClMM.    Nm.  10  to  19,  1880. 

Verhandlungen  der   K.   K.    Zoologisch-Botsniaclteai 

Gcsellschaft.    Vol.  XXIX.,  1879. 

Verhandlungen  der  K.  K.  Geologischen  Beichssnstadt, 

1879. 

Hisctxunocs  Books  aito  Fampbxcii. 

(NMMttfamillMM,) 

Clark,  Ber.  W.  B. — Remarks  on  the  Sedimentary  Formations 

of  New  South  Wales. 
Giles,  E. — Geographic  Travel*  in  Central  Australia. 


by  Barm  F.  von  Mueller. 
Tuft** 


Saatt,  Dr.  Julitu  mm — Geology  of  the  Provinew  of  Canter- 
bury and  WMtland,  N.Z. 
Liverwedgo,  Prof. — On  the  International  Congress  of  Geologist* 

at  Paris,  1878. 
Mvelter,  Baron  F.  von— Native  Plants  of  Victoria. 

■  Fragments  Phytographiaa  Australia). 

Introduction   to  Botanic  Teaching    at 

the  Public  Schools  in  Victoria. 

Organic   Constitution   of    Plants   and 

Vegetable    Substances    and    their 
Chemical  Analysis. 
■     Eucalyptographia.    Decades  4, 5,  and  6. 
ButteU,  S.  0. — Bain  and  Hirer  Observations  in  New  South 

Wales,  1880. 
Sehomburak,  Dr.  B. — Naturalized  Weeds  in  South  Australia. 
Taplin — Folklore,  Ac.,  of  the  South  Australian  Aborigines. 
Adelaide,   1879.     The  South  Australia*  Govern- 
ment. 
Todd,  C. — Meteorological  Observations  at  the  Adelaide  Obser- 
vatory, 1878. 

Bainfall  of  South  Australia, 

Wool*,  Bot.  W. — Lectures  on  the  Vegetable  Kingdom. 

Plants  Indigenous  to  the  Neighbourhood  of 

Sydney,  1880. 
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because  it  is  desirable  that  the  Society  be  tbe  channel  of  inter- 
communication, and  filter  m  it  were  through  the  available  local 
talent  the  possibly  new  facta  from  the  certainly  known.  So 
far  the  machinery  seems  to  be  well  devised  and  adjusted,  and 
the  experiment  deserves  success. 

By  this  scheme  the  Society  encourages  the  tyro-natundiate 
in  their  pursuits,  an  aid  which  is  not  afforded  at  present  by  the 
collection  in  our  provincial  Museum.  But  as  soon  a*  they 
shall  hare  been  well  named  and  made  easily  accessible  they 
should  supply  the  professed  student  of  biology  with  aa  complete 
materials  for  hi*  researches  as  can  be  obtained.  In  the  internet 
of  the  Institute  Museum  I  offer  tbe  suggestion  to  the  Board  of 
Governors  that  the  Trustees  of  tbe  British  Museum  should  be 
reminded  not  to  forget  this  colony  in  its  distribution  of  tie 
duplicate  specimens,  which  under  a  recent  Act  of  Parliament 
they  are  empowered  to  part  with.  South  Australia,  in  common 
with  the  sister  colonies,  nas  a  claim  upon  the  national  Museum, 
to  what  extent  it  is  difficult  to  determine ;  but  that  it  owes  to 
us  some  of  its  knowledge  of  the  natural  history  of  the  colonic* 
is  obvious  from  the  number  of  presentations  made  to  it  by 
South  Australian  collectors  and  correspondents. 

As  a  further  means  in  the  same  direction,  the  entry  of  all 
deserving  studenta  into  our  body  has  been  facilitated.  Tbe 
pursuit  of  collecting  and  studying  natural  history  objects  give 
to  the  persons  who  are  inclined  to  devote  their  leisure  hours  to 
it  a  beneficial  training  for  whatever  their  real  calling  in  life 
may  be ;  they  acquire  a  sense  of  order  and  method ;  they 
develop  their  gift  of  observation ;  they  are  stimulated  to 
healthy  exercise. 

The  meetings  of  the  Society  have  been  held  with  re(, 

but  in  consequence  of  the  great  subdivision  of  science  and 

more  technical  character  of  the  communicationB  they  have  not 
been  attended  so  well  aa  in  former  years,  when  it  was  thought 
fashionable  to  do  so.  To  revive  such  a  former  state  would 
indeed  be  a  retrograde  action,  as  it  would  impair  the  efficiency 
of  the  Society.  It  must,  moreover,  not  be  expected  that  it  lies 
within  the  province  of  the  Society  directly  to  impart 
elementary  knowledge.  Our  meetings  are  held  for  the  purpose 
of  having  new  facts,  or  new  views  of  the  bearing  of  admitted 
facts,  or  corrections  of  important  errors,  brought  before  us  for 
discussion,  and  not  for  mere  elementary  instruction,  though 
some  of  us  could  probably  testify  aa  to  how  much  may  be 
incidentally  learned  through  a  constant  attendance  at  the 
meetings.  A  middle  course  is,  however,  open  by  which  we  may 
hope  to  acquire  popularity  without  in  any  particular  impeding 
the  attainment  of  the  higher  objects  of  the  Society — that  uy  by 
the  delivery  of  popular  expositions  of  recent  advances  or  of 


echinodermata  of  South  Australia,  of  a  catalogue  of  the 
polysoa  inhabiting  our  water*,  and  of  a  paper  on  the  geological 
structure  of  the  Adelaide  mountain  chain. 

I  notice  with  pleasure  that  science  forms  part  of  the 
curriculum  for  teachers  in  training,  and  that  encouragement  in 
the  study  of  botany  bas  been  given  to  pupils  in  our  State  school*. 
Cheap  and  good  elementary  text-book*  on  botany  are  procurable, 
but  before  a  more  general  study  of  our  native  plants  can  be 
initiated  a  manual  11  required  somewhat  after  the  model  of 
Baron  F.  von  Mueller's  "Native  Plants  of  Victoria."  At 
present  the  only  descriptive  work  is  the  "  Flora  AuBtralienads," 
of  seven  volumes,  far  too  costly  to  be  accessible  to  the  many. 
A  manual  of  South  Australian  botany,  if  restricted  to  the 
flowering  plants  and  ferns  of  the  settled  districts,  could  be 
published  at  a  price  to  bring  it  within  the  reach  of  all.  We 
commend  the  suggestion  to  the  Minister  of  Education. 

Another  great  advantage  our  Society  affords  ie  the  possession 
of  a  library  of  volumes,  acquired  by  presentation  or  by  mean* 
of  exchange  of  our  publications,  which  are  of  the  greatest  value 
to  the  student  and  are  not  extant  in  other  libraries  in  this  city. 
The  number,  it  in  true,  is  at  present  small,  but  the  yearly 
additions  are  largely  on  the  increase. 

The  increase  in  the  number  of  members  during  the  last 
three  years  has  been  much  in  excess  of  that  for  any  former  cor- 
responding period,  but  losses  have  been  disproportionately 
great. 

Having  thus  pointed  out  what  we  have  at  our  command  to 
forward  the  interests  of  science  in  this  colony,  and  what  is 
being  done  in  its  behalf,  and  incidentally  indicated  tome  of 
the  advantages  that  may  be  gained  by  joining  our  body,  I  will 
now  address  myself  to  those  who  are  still  doubtful  as  to  the 
advantage  of  doing  so. 

The  sphere  of  the  Society's  usefulness,  other  things  being 
the  same,  is  the  more  extended  as  its  revenue  is  increased! 
Thus  we  want  funds  to  stimulate  and  reward  those  engaged  in 
investigating  the  natural  history  of  this  colony,  and  in  other 
directions  not  strictly  of  a  commercial  character.  It  is  the 
duty  of  all  who  wish  to  advance  the  study  of  nature  to  do 
what  in  them  lies,  and  relieve  such  enthusiastic  workers,  that 
we  have  reason  to  know  are  amongst  us,  from  the  pecuniary 
burthen  which  their  self-denying  labour  brings  upon  them. 

The  names  of  some  Fellows  of  learned  Societies,  and  many 
of  tbe  learned  professions  are  absent  from  our  list  of  Fellow* ; 
why  do  they  not  further  the  progress  of  research,  and  make  it 
possible  for  the  Society  to  produce  such  works  as  would  be  of 
inestimable  value,  and  redound  to  the  credit  of  the  whole  com- 
munity, whose  intellectual   status  has  been  pronounced  by 
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certain  recent  visitors,  competent  to  judge,  to  be  of  a  very  low 
degree?  It  is  obvious  that  a  combination  of  members  can 
produce  a  greater  amount  of  valuable  results  than  they  would 
in  the  aggregate  if  working  independently.  And  this  Society, 
in  its  corporate  capacity,  performs  services  which  no  individual 
or  individuals  unassociated  could  render.  It  is  a  connecting 
link  between  the  scientific  workers  of  this  and  the  neighbouring 
colonies. 

The  contention  is,  that  because  an  individual  cannot  take  an 
active  part  in  the  Society  it  is  no  commendable  reason  for  his 
refusal  to  aid  it.  There  are  several  gentlemen  having  natural 
history  predilections  who  have  and  may  profit  by  the  results 
already  achieved  by  the  Society,  yet  are  devoid  of  a  patriotism 
for  science ;  and  tnere  are  others  foremost  among?  us  as  phy- 
sicists, who  if  they  were  zealous  in  the  cause  of  science  would 
embrace  the  opportunity  afforded  by  the  meetings  of  the 
Society  to  communicate  to  an  anxious  and  intelligent  section 
of  the  community  the  results  of  investigation  which  they  have 
been  enabled  to  prosecute  at  the  country's  expense. 

In  some  respects  the  members  of  this  Society  have  themselves 
to  blame,  and  I  must  acknowledge  that  I  have  been  at  times 
much  disheartened  at  the  apparent  apathy  for  that  which  con- 
cerns the  very  existence  of  tne  Society.  If  the  fault  has  been 
mine,  then  I  shall  be  only  too  glad,  for  the  Society's  welfare, 
that  it  be  proved  from  this  evening  forthwith  to  have  been  so. 

In  the  President-elect  you  have  a  gentleman  who  brings  a 
prestige  to  the  Society,  and  whose  well-known  earnestness  in 
the  discharge  of  all  public  duties  is  a  guarantee  that  in  him 
you  will  have  a  warm  advocate  and  a  zealous  partisan.  He  has 
told  you  that  he  is  not  a  scientist,  but  in  doing  so  he  gives  to 
the  word  a  very  restricted  definition.  We  have  had,  perhaps, 
too  much  of  wnat  he  regards  as  science — not  too  much  abso- 
lutely, but  rather  too  little  of  what  is  not  natural  science — and 
we  anticipate  that  under  the  fostering  care  of  our  new  Presi- 
dent greater  attention  will  be  given  to  those  departments  of 
science  which  have  been  neglected  by  us  for  some  years  past. 

In  adopting  the  title  of  Boyal  Society  of  South  Australia 
you  have  imposed  on  yourselves  greater  obligations.  And  as 
the  change  of  title  cannot  materially  affect  the  constitution  of 
the  Society,  it  behoves  its  members  to  greater  exertions  to 
justify  their  high  pretensions.  Let  each  member  strive  to 
deserve  the  honour  of  being  its  President. 

It  affords  one  pleasure  to  note  the  increasing  activity  of  the 
several  scientific  hodies  throughout  the  Australian  Colonies,  as 
is  partly  indicated  in  the  summary  of  recent  progress  in 
natural  history  with  which  I  shall  conclude  this  address.  New 
life  has  been  infused  into  the  almost  defunct  Microscopical 
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Society  of  Victoria  by  the  untiring  energy  of  iteS ._,, 

Mr.  Goldstein.  It  has  already  issued  two  quarterly  parts  of 
it*  Journal  of  seventy-eight  pages  and  fire  lithographic  pbatee. 
One  valuable  feature  of  the  new  Society  is  the  holding  of 
practice-meetings  once  ft  week.  "  These  hare  become  very 
enjoyable,  partaking  more  of  the  character  of  Club  meetings, 
where  the  members,  unfettered  by  formalities,  converse  freely 
on  subjects  of  interest,  and  where  they  may  seek  and  obtain 
such  help  as  they  require."  The  naturalists  of  Melbourne  h»ve 
banded  together  under  the  title  of  a  Field  Naturalists'  Club, 
for  the  purpose  of  outdoor  work,  and  the  meetings  have  been 
well  attended.  The  eeal  of  its  leaders  cannot  fail  to  stimulate 
an  enthusiasm  in  others,  and  the  Club  will  doubtlessly  prove 
an  efficient  training-school  for  young  naturalists.  I  bare  long 
since  wished  to  hare  engrafted  on  our  Society  something  of  the 
character  of  a  Field  Club,  but  I  hare  always  been  dubious  avs 
to  whether  such  a  character  could  be  sustained. 


Hecokd  of  Current  Literature  Relating  to  the  Natorax 
History  op  Australia,  particular!  Of  South  Austraxia- 

Mr.  S.  Alston  describes  the  anatomy  of  the  little-known 
marsupial,  Anlechvnomyx,  which,  with  Phatcologaie,  AjUfchinut, 
and  Podabrut,  he  regards  as  constituting  a  sub-family  of  the 
Dasyuriads.     (Proc.  Zool.  Soc,  London,  June  15,  1880.) 

Mr.  £.  Dobaon,  in  the  same  issue,  describes  a  new  species  of 
bat  from  Australia,  which,  on  account  of  its  large  size,  he  calls 
Megadomui  giga*. 

The  collections  which  have  been  made  during  the  last  few 
years  in  the  southern  part  of  New  Guinea  indicate  resem- 
blances previously  unsuspected  between  the  faunas  of  New 
Guinea  and  Australia.  Many  genera  of  mammals  which  were 
thought  to  be  peculiar  to  the  continent  have  been  found  on 
the  great  Papuan  island.  Among  the  more  remarkable  may 
be  cited  two  species  of  Echidna  (ant-eating  porcupines)  ;  true, 
dwarf,  and  flying  Phalangers ;  Cuscus  ;  Macropua  (kangaroos)  ; 
Perameles  or  bandicoots ;  and  PhateologaU.  But  hitherto  the 
true  Dasyuree  or  native  cats  had  not  been  known  to  occur 
in  New  Guinea.  This  gap  has  now  been  filled  up  by  the 
discoverd  at  the  Arfak  Mountains  of  a  species  of  Datgnrmt. 
This  new  species  baa  been  designated  by  Prof.  A.  Milne 
Edwards  (Comptes  Bendus,  June  28, 1880,  p.  1,518)  D.jktu?, 
because  of  the  very  dark  brown  colour  of  its  fur.  It  is  the 
smallest  species  of  the  genus,  and  its  size  does  not  exceed  that 
of  a  large  common  rat.  It  is  interesting  to  note  that  the  Austra- 
lian species  which  it  more  nearly  approaches,  D.  haUvoatm,  in 
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which  the  hind  feet  are  also  furnished  with  five  toes,  is  only 
met  with  towards  the  northern  extremity  of  Australia. 

Professor  Owen  has  determined  that  the  ova  of  Echidna 
fostrix,  in  most  respects*  correspond  closely  with  those  of  the 
Or*itkorhfnehv$.  The  fission  of  the  germ  mass,  like  that  in 
the  rabbit's  ovum,  strengthens  the  conclusion  that  the  Mono- 
tremes  are  viviparous.  The  functional  quantity  of  both  uteri 
in  the  genus  Echidna  corresponds  with  toe  equal  development 
of  the  right  with  the  left  female  organs,  in  which  it  differs 
anatomically  from  the  Ornithorkynchu*.  (Proc.  Eoyal  Soc.y 
London.) 

Mr.  W.  Macleay's  recent  communications  "  On  the  Clupeid® 
and  Mugilida  of  Australia"  (Pro.  Ian.  Soc.,  N.8.W.,  vol.  iv.v 
pp.  368-884  and  420  to  427)  must  further  add  to  his  high 
reputation  as  an  ichthyologist.  Since  the  death  of  Count  de 
Castelnau  he  stands  alone  in  this  department  of  zoology. 

Of  the  Herring  tribe  nineteen  species,  and  of  the  Mullet  tribe 
fifteen  species  are  enumerated.  Here,  as  in  other  instances, 
the  name  South  Australia  rarely  appears.  The  author  says— 
"  The  fishes  of  the  west  coast  are  very  little  known,  and  many 
discoveries  are  likely  yet  to  be  made  on  the  northern ;  but  pro- 
bably we  may  accept  the  above  lists  as  enumerating  with  some 
correctness  tne  suedes  of  the  southern  and  eastern  coasts." 

These  papers,  dealing  with  two  groups  affording  many  edible 
fish,  are  replete  with  information  touching  their  habits,  haunts, 
uses,  Ac.  They  raise  so  many  questions  of  an  economic 
character,  that  the  greatest  publicity  should  be  accorded  them. 
The  development  of  our  fisheries  is  of  such  importance  from  a 
national  point  that  it  should  form  a  subject  for  the  serious 
attention  of  our  Government.  Mr.  Macleay  points  out  the 
lines  upon  which  an  inquiry  should  be  conducted  which  would 
accumulate  the  most  useful  information. 

"  Les  Staphylinides  de  1'Australie  et  de  la  Polynesia."  Par 
Albert  Fauvel,  Geneva,  1877-8,  2  vols.,  pp.  864. 

The  author  has  for  many  years  given  great  attention  to  this 


N.  America,  and  New  Guinea.'9  With  such  preparation,  this 
last  production  of  his  pen  cannot  fail  to  have  that  value  which 
results  from  the  matured  study  of  a  particular  group  of  living 
beings. 

Mr.  Masters'  "Catalogue  of  the  described  Coleoptera  of 
Australia"  (1871-4)  enumerates  78  species  of  Staphylinidte, 
but  M.  PauveVs  census  contains  the  names  of  810  as  Delonging 
to  this  continent  and  Tasmania. 
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The  Australian  region  comprehends  for  him  three  principal 
sub-regions — 

1.  The  Auetro -Malaysian,    comprising    the    group    of    the 

Molucca*  and  that  of  New  Guinea. 

2.  The  Australian,  properly  so-called,  comprising  Australia 

and  Tasmania. 
8.  The  Polynesian,  extending  to  the  east  at  fu  at    the 
Gambier  Isles  and  the  Marquesas,  to  the  west  to  the 
Solomon  Isles  and  to  the  Mariannes,  to  the  exclusion  of 
the  Sandwich  Isles.     New  Zealand  should  form  an  inde- 
pendent group. 
The  Polynesian  fauna  numbers  60  species,  and  that  of  Aus- 
tralia 310,  whilst  there  are  nine  species  only  common  to  the 
two  sub-regions. 

The  number  of  genera  in  Australia  is  76,  of  which  10  are 
peculiar.  The  geographical  distribution  of  the  species  is  as 
follows :— S."W.  Australia,  47  ;  N.  Australia,  17 ;  Queensland, 
112 ;  S.E.  Australia  (New  South  Wales),  82 ;  S.  Australia, 
(Victoria,  Tasmania,  and  S.  Australia),  122.  Five  species  from 
Port  Augusta  are  included  in  S.W.  Australia  ;  and  the  neces- 
sary correction  will  reduce  the  number  of  Western  Australian 
species  to  12,  and  raise  that  of  Southern  Australia  to  127. 
The  number  of  species  determined  from  South  Australian 
specimens  is  24,  belonging  to  14  genera.  Mr.  Tepper,  in  hie 
census  published  by  the  Society  last  year,  gives  26  species  of 
5  or  6  genera. 

One  of  the  new  genera  instituted  by  M.  Pauvel,  uniquely 
represented  by  a  South  Australian  species,  is  named  Oorrea — 
a  denomination  already  occupied  for  a  well-established  group 
of  Rutaceous  plants,  a  familiar  example  of  which  is  Oorrea 
tpcciosa.  As  under  these  circumstances  a  dual  employment  of 
the  cognomen  will  prove  of  inconvenience,  I  have  been  bold  to 
suggest  that  of  Fauvelia  for  the  genus  of  beetles. 

The  plan  of  the  work  is  excellent.     Under  each  natural 
group  is  a  synoptical  table  of  the  characters  of  the  genera,  and 
under  each  genus  that  of  the  species.    Bach  genua  and  species 
is  fully  described ;  the  diagnoses  are  in  Latin,  but  the  remainder 
of  the  text  is  in  Trench.    The  work  is  not  illustrated. 
A  list  of  the  described  Staphylinidn  of  South  Australia  :— 
Oxytelus  subameus,  Fawel,  Port  Augusta. 
"        semirufue,  Fvl.,  " 

"        impennie,  Ft>k,   Adelaide. 
"        sparsus,  Fvt.,  " 

Xantholinua  chloropterus,  Er.,  Adelaide,  Port  Augusta, 
"  socius,  Fel,  " 
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«  The  Australian  Amphipoda,"  pp.  215-279,  819-840,    plates 
7-12  and  18-24  (1879). 

The  number  of  described  species  hitherto  known  wu  thirteen 
only,  whilrt  the  above  papora  contain  76  new  species,   eom- 

giaing  nine  new  generic  forma.  The  specimens  at  Mr. 
■swell's  command  hare  all  been  obtained  (with  two  excep- 
tions) from  Tasmania  and  New  South  Wales,  and  not  one  is 
common  to  the  two  areas.  The  habitat  of  a  species  named 
Talitnu  tyltaticu*  is  peculiar,  being  abundant  in  moist  ground 
in  woods  and  scrubs  of  New  South  Wales,  extending  inland  at 
least  aa  far  as  about  80  miles  from  the  coast.  It  has  never 
been  obserred  on  the  sea  shore. 

"  On  some  new  Amphipods  from  Australia  and  Tasmania," 
Joe.  cit..  Vol.  V.,  pp.  97-105,  plates  5-7  (1880).  Is  a  supple- 
mental paper  describing  eleven  new  species,  one  of  which  is  the 
type  of  a  new  genus. 

"  On  the  Australian  Brachyura  Oxyrhyncha  "  (foe.  tit.,  pp. 
481-468,  plates  26-27, 1880). 

Mr.  Has  well's  researches  among  the  Australian  spider  crabs 
hare  added  87  species  to  the  nineteen  previously  recorded ; 
whilst  the  genera  represented  has  been  increased  from  thirteen 
to  27  (one  new).  The  greater  number  of  the  species  was 
obtained  on  the  eastern  coast  and  in  Torres  Straits.  The  new 
species,  seventeen  in  number,  are  described,  and  most  of  them 
figured.  Whilst  full  references  to  the  species  of  earlier 
authors  and  authenticated  localities  are  given.  South  Aus- 
tralia is  uniquely  represented  by  Micippeparviro»tri*,  originally 
described  by  Mien  from  a  Port  Lincoln  specimen.  And  in  this 
connection  I  will  quote  from  toe  author : — "  So  little  is  known 
of  the  marine  zoology  of  the  south  of  Tasmania  and  the  west 
coast  of  Australia  that  it  is  impossible  to  treat  with  any  degree 
of  minuteness  of  the  geographical  distribution,  of  genera 
within  the  Australian  province.  Two  well-defined  faunas  are, 
however,  readily  separated  and  contrasted,  vis.,  the  temperate 
and  the  tropical." 

"  On  Two  New  Species  of  Paratymolus  (Brachyura)  from 
Australia  "  (Ann.  and  Mag.  Nat.  Hist.,  vol.  v.,  pp.  802-4). 

A  revised  list  of  all  the  Echini  known  to  the  Bev.  3.  E. 
Tenison  Woods  as  occurring  on  the  Australian  coast  will  be 


found  in  vol.  iv.  Proc.  Linn.  Soe.  N.S.W.,  pp.  288-290.  This  it 
an  amended  list  to  that  given  by  him  in  vol.  ii.  of  the  Proceed- 
ings of  the  same  Society.  Two  new  species  collected  between 
Moreton  Bay  and  Port  Jackson  are  also  described  and  figured. 
One,  Hemiatter  apioatm,  is  interesting  as  representing  a  genus 
previously  unknown  in  a  recent  state  in  the  Australian  seas, 
and  one  which  is  most  abundantly  represented  in  cretaceous 
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strata ;  a  speciee  is  fossilised  in  the  Murray  Cliffs.  The  other, 
PhyUaamtkm*  parvatpi**,  suggest*  a  generic  relationship  with 
Oidarit  AuttraUa,  one  of  oar  common  Miocene  fossils. 


"  Descriptions  of  New  Species  of  An'nsi  and  Pectanculus," 
.-  Gk  F.  Angas  (Froe.  Zool  Soc  London,  1  pi.,  May,  1878). 
"includes  A.  modetta,  from  Australia  ;  A.  Sovo-Oaledonieittit, 


from  New  Caledonia;  P.  Sbva-ChuMmuU,  from  New  Guinea; 
and  P.  orbicularis,  from  Bass  Straits.  The  last  is  identical 
with  P.  JtaMhtmt  (Tenison  Woods,  1877),  and  is  probably  a 
small  form  of  P.  latieottattu,  Q.  andO.  P.Jlabellatu*  is  lining  in 
St.  Vincent's  G-ulf ,  and  is  not  uncommon  in  the  higher  beds  of 
the  Miocene  formation  in  various  parts  of  the  colony. 

The  same  author  in  the  vol.  for  1880  describes  and  figures 
(pi.  il.)  the  following  new  species  of  Mollusca  from  South 
Australia : — Helix  Bordaentit,  from  Cape  Borda,  Kangaroo 
Island,  which  belongs  to  the  same  curious  group  of  the  section 
Bhagada  as  S.  SUveri,  Ang.,  and  S.  Xooringmuit,  Aug.,  from 
the  Northern  Areas  of  this  colony.  Qh/pkottoma  pamoimuailato, 
GlatkwreUa  erattella,  Rittvina  lyrata,  S.  aUaonttua,  Amauroptit 

Stooaiaw,  Adeorbit  Vinamtitma,  and  Ooihmia  roteo- punctata,  from 
t.  Vincent 's  Gulf ;  commnnicated  to  the  describer  by  myself 
and  Mr.  Bodnall. 

On  the  same  plate  are  figured  for  the  first  time  the  magnifi- 
cent shells  Jmw  Bedmaui,  Brazier,  and  VoWta  BednaUi, 
Brazier,  and  also  Olanuouimt  bioarinata,  collected  by  Mr. 
Bednall  at  Fort  Darwin. 

"  The  C»3cids3  of  the  Challenger  Expedition,"  by  Marquis  de 
Folin  (Froc.  Zool.  Soc,  London,  1879). 

Seven  species  of  this  family  of  gasteropoda  were  dredged  by 
the  Challenger  off  Cape  York.  They  belong  to  Parattrophia, 
1  sp. ;  Wattonia,  new  genua,  1  sp. ;  and  Ctmwt*,  5 sp.  with 
the  exception  of  O.  Okinetue,  they  are  new  to  science. 

"  Mollusca  of  the  Challenger  Expedition,"  by  the  Bev.  B. 
Boog  Watson  (Jonrn.  Inn.  Soc.,  London,  toI.  xit.,  pp.  693  et 
*»?.,  1879 ;  and  toL  tt.,  pp.  87-126, 1880).  The  only  Australian 
species  are  CHbbula  gUfptiu,  n.  sp.,  taken  in  110  fathoms ; 
SolarieUa  PftiUippemu,  n.  sp.,  in  88  fms. ;  8.  albugo,  n.  sp.,  in 
2-10 fms.,  off  Port  Jackson;  Pottanu  oereut,  n.  sp.,  in  1,400 
fms.,  East  of  Cape  York  ;  Bittium  pupi/brme,  n.  sp.,  Wednesday 
Island,  Cape  York ;  and  B.  cyUndnotm,  n.sp.,  2-10 fms.,  Fort 
Jackson. 

"On  tiie  Occurrence  of  Beoent  Heteropora."  By  A.  W. 
Waters.  Jour.  Boy.  Microscopical  Soe.,  London,  vol.  ii.,  p. 
890.pl.  it.    1879. 

In  this  communication  the  author  has  described  a  species  of 
d 


Httwoporn  from  the  Semaphore,  South  Australia,  under  the 
mptuMOB  of  H.  eervieontv,  considering  it  to  he  identical  with 
the  Plethcpora  eerrieomia,  D'Orbigny,  from  the  cretaceous 
rocks  of  France ;  he  also  mentiona  a  second  species  from  the 
MM  of  Japan.  Till  the  appearance  of  this  interesting  com- 
munication no  recent  species  belonging  to  the  genus  seems  to 
hare  been  published.  A  third  species  has  been  described  by 
Mr.  Busk  (Journ.  T,iim«n  Soc,  London,  vol.  xiv.,  p.  724, 1879 ; 
pi.  xt.),  which  he  had  received  from  New  Zealand.  The  occur- 
rence, therefore,  of  the  above  three  species  belonging  to  a  genua 
of  which  we  had  previously  no  species  more  recent  than  the 
English  Crag,  and  extending  back  to  the  Jurassic  period,  is  of 
particular  interest. 

Seteropora  eervioorni*  is  associated  on  our  coast  with  a  very 
common  Cellepora  which  has  a  similar  mode  of  growth ;  bo 
much  that  a  microscopical  investigation  is  necessary  for  their 
separation.  Mr.  Waters  cannot  identify  the  Cellepora  with 
any  described  species,  and  distinguished  it  as  C.  repleta,  a  figure 
of  which  is  given  ;  but  it  is  the  C.  tvbigera,  Hutton  (Proc.  Boy. 
Soc.,  Tasmania,  p.  24 ;  1878.) 

Bev.  T.  Hincks'  "  Contributions  towards  a  General  History 
of  the  Marine  Polyeoa"  (Annals  and  Mag.  Nat.  Hist. ;  July, 
I860),  give  figures  and  diagnoses  of  seven  species  of  Mem- 
brampora  from  the  Australian  Sea ;  fire  are  new  to  science, 
and  one — M.  deUeatnia,  Busk  (BMvttra  sp.) — is  common  to 
Australia  and  Florida,  and  is  fossil  in  the  English  Crag.  No 
localities  are  given  for  the  Australian  species. 

"  The  Journal  of  the  Microscopical  Soc  of  Victoria,"  voL  L, 
Nob.  1-8 ,  contains  several  papers  on  Polysoa. 

Mr.  J.  K.  Y.  Goldstein  furnishes  diagnoses  of  two  new 
species — Serialaria  Woodtii  and  OaUnieulla  ponderota — obtained 
at  Portland.  The  same  author's  notes  on  living  polyroa  supply 
much  new  information  respecting  the  polypes  of  several  species. 

Mr.  Chas.  M.  Maplestone  describes  as  new  Bieelforut 
tmtwlata  and  Oatenieelia  pulctella.  The  great  peculiarity  of  the 
first  species  is  the  spindle-shaped  structure  upon  which  the 
cells  grow  ;  and  from  the  ringed  appearance  of  the  individuals 
the  specific  designation  is  derived.  In  fact,  the  author  thinks 
that  a  new  genus  is  requisite  for  its  reception. 

Mr.  J.  Brambridge  Wilson  has  instituted  the  genus  Oatmi- 
cellaprii,  separated  from  CatmieeUa  by  the  mode  of  branching. 
It  comprises  two  species,  here  described  as  new  under  the 
names  C.ptmlla  and  0.  delicatttJa,  The  same  author  announces 
the  occurrence  of  fossil  CateniceluB  in  the  Miocene  Bocks  at 
Bird  Bock,  near  Geelong.  At  least  twenty  distinct  species 
have  already  been  observed.    Their  illustration  and  complete 


description  aire  reserved  for  a  future  time,  though  in  the 
present  issue  the  differential  characters  of  twelve  ■pedes  are 
given,  unaccompanied  by  specific  terms. 

Rev.  J.  E.  TeniBon  Woods  describes  a  new  genus  and  species 
of  Poly  zoan,  under  the  name  of  Tetraplaria  auttralit,  obtained 
from  Miocene  strata  at  Muddy  Greek,  near  Hamilton,  Victoria. 
Ttstraplaria  is  allied  to  Qtneuaria,  but  the  pairs  of  cells  face 
alternate  in  two  ways—that  is,  the  faces  are  on  all  four  sides 
of  the  cylindrical  branches,  and  they  alternate  in  each  of  the 
opposing  cells  arising  on  the  side  of  the  centre  of  its  alternate 
neighbour.  (Proc.  Boy.  Soc.,  New  South  Wales,  vol.  xii.  j 
1879.) 

Rev.  J.  E.  Tenison  Woods  describes  and  figures  a  fossil  coral 
of  great  beauty  from  the  Muddy  Creek  Miocene  beds.  It 
belongs  to  the  genus  Montlivaltia,  and  adds  another  link  to 
that  chain  of  facts  which  gives  the  Tertiary  fauna  of  Australia 
such  a  Mesozoic  aspect.  The  species  is  named  M.  discus.  He 
also  establishes  a  new  genus  with  the  name  of  Trematolrochus, 
and  includes  under  it  his  C&nocyathus  fenestrates,  from  the 
Muddy  Creek  beds,  and  Trochocyathus  keterocottatus  from  the 
Aldinga  beds.  The  typical  species  of  this  genus  combines  some 
of  the  leading  characteristics  of  several  sub-families ;  it  has 
neither  pali  nor  columella,  and  the  wall  is  perforated.  In 
exterior  torn  it  is  very  like  Antillia.  Proc.  Boyal  Soc.,  New 
South  Wales,  vol.  xii.,  1879. 

"  On  the  CyclostomatouB  Polysoa  of  Port  Jackson."  By 
"W.  A.  Haswell.  (Proc.  Lin.  Soc.,  N.S.W.,  vol.  iv.,  p.  350, 
1879.) 

This  is  a  descriptive  catalogue  of  the  species  of  the  sub- 
order occurring  in  and  around  Port  Jackson.  The  total  of 
fourteen  is  made  up  as  follows : — Idtnonea,  8  sp.  (one  new) ; 
PvstuliporG,  8  sp. ;  Tubulipora,  1  sp. ;  Diseoporella,  5  sp.  (three 
new)  ;   Crista,  2  new  sp. 

"  On  some  Polysoa  from  the  Queensland  Coast."  By  W.  A. 
Haswell ;  foe.  nt.,  vol.  v.,  p.  88. 

This  is  a  list  of  59  species  obtained  by  the  author  at  Port 
Denison,  nearly  all  of  which  were  obtained  with  the  dredge  in 
a  single  spot  close  to  Holborn  Island,  20  miles  to  the  north- 
east of  Fort  Denison.  "  Here  the  bottom,  at  a  depth  of  about 
20  fathoms,  seemed  covered  with  little  else  than  Polyzoa.  .  . 
These  are  no  doubt  in  the  act  of  forming  by  their  gradual 
growth  and  decay  more  or  less  extensive  deposits  analagous  to 
the  Polysoa  beds  characteristic  of  the  Tertiary  formations  of 
South  Australia  and  Europe."  The  following  are  described 
and  figured  as  new  species : — Oritia,  1  sp. ;  PuttuUpora,  1  sp. ; 
Qtchopora,  8  sp. ;  SerwpoeeUaria,  2  sp. ;  Membranipora.  1  sp. ; 
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Biflwtra,  2  sp. ;  Lepralia,  6  sp. ;  CeUepora,  2  sp. ;  Etchara,  2 
sp. ;  Hemegcnara,  1  sp. ;  Vincularia,  1  ep. ;  ConeichareUina,  2 
sp. ;  Selenaria,  1  sp. ;  Sph&ropora,  1  sp. ;  and  Myriozoum,  1  sp. 

An  interesting  addition  to  Australian  fossil  botany  is  the 
extinct  conifer  Araucaria  Johnstoni,  recently  made  known  to 
science  by  the  technical  description  by  Baron  F.  yon  Mueller, 
K.C.M.GK,  appended  to  the  reports  of  the  Victorian  Mining 
Surveyors  for  the  quarter  ending  September  30,  1879.  The 
species  is  founded  on  impressions  of  branchlets  and  the  summit 
of  a  fruit  cone,  which  were  discovered  very  recently  imbedded 
in  the  yellow  Tertiary  freshwater  limestone  near  Hobart  Town, 
Tasmania,  by  the  assiduous  and  circumspect  naturalist  Mr.  R. 
M.  Johnston,  F.L.S.,  of  Launceston.  The  locality  where  this 
fossil  Araucaria  was  found  is  to  us  of  classical  interest.  It  was 
visited  by  Charles  Darwin,  then  naturalist  to  H.M.  ship 
Beagle,  during  the  stay  of  his  ship  at  Hobart  Town,  and  is 
alluded  to  by  that  illustrious  scientist  in  his  "  Journal  of  a 
Naturalist,"  p.  448,  and  also  in  his  work  on  volcanic  islands. 
It  was  later  examined  by  Count  de  Strzelecki,  and  several  of 
its  fossils,  leaves,  and  land  shells  are  figured  in  that  traveller's 
work,  "  Physical  Description  of  New  South  Wales  and  Van 
Diemen's  Land,  1845."  Mr.  Johnston  considers  these  organic 
relics,  notwithstanding  the  close  affinity  of  some  of  them  to 
forms  of  the  present  vegetation,  as  belonging  to  the  Miocene 
period,  a  view  also  taken  by  Professor  McCoy,  and  to  some 
extent  supported  by  the  father  of  Australian  geology,  the  late 
Rev.  W.  IS.  Clarke.  The  phytif erous  limestones  of  Hobart 
Town  are  in  places  covered  with  a  mass  of  felspathic  basalt, 
and  must  therefore  be  of  earlier  date  than  the  volcanic  effusion 
which  Professor  Ulrich  considers  as  co-evsi  with  that  of 
Victoria,  designated  as  the  older  volcanic  formation.  In  various 
parts  of  Victoria  this  basaltic  cover  conceals  the  so-called 
older  gold  drifts,  which  contain  a  now  extinct  sylvan  vegetation 
made  known  to  us  by  Baron  F.  von  Mueller's  numerous 
"  Observations  on  New  Vegetable  Fossils  of  the  Auriferous 
Drifts."  Mr.  Johnston  has  found  in  association  with  the  new 
conifer  congeneric  and  even  conspecific  types  of  plants  from 
the  Victorian  gold  drifts,  thus  leaving  little  room  for  doubt  as 
to  the  contemporaneity  of  the  two  widely  separated  plant- 
bearing  deposits.  One  point  of  interest  attached  to  the 
discovery  of  Araucaria  JoKnstoni  is  that  of  the  geological  distri- 
bution of  the  genus.  The  earliest  traces  of  distinctly  coniferous 
wood  known,  those  from  the  carboniferous  system,  belong  to 
the  Araucarian  type ;  but  the  actual  genus  Araucaria  does  not 
go  farther  back  tnan  the  Trias.  It  flourished  in  Jurassic  tunes 
in  Europe  and  India,  but  is  not  definitely  known  at  present  in 
Cretaceous  rocks,  and  it  has  generally  been  held  that  Araucarias 
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extinct  north  of  the  equator  since  the  Or  : 
In  a  living  state  they  are  confined  to  extra-tropicaT    i 
tropical  South  America,  Australia,  New  Zealand,  ar 
the  South  Pacific  Islands.    Of  these  two  f  amilia       i 
known  as  the  "Norfolk  Island  Pine  "  and  the  " 7 
Pine."    The  Oolite  of  Europe  in  the  relics  i 

animals,  in  the  remains  of  fish  analogous  to  th< 
shark  (Cettracion),  and  in  the  still  more  remark  i 

of  the  molluscan  genus  Trigonia  and  of 
AraucariaB  still  existing  in  Australia,  afford  e 
pondence  with  the  present  fauna  and  flora  c 
the  globe.  From  these  circumstances  it  1 
held  that  Australia,  in  which  alone  this 
zoology  and  botany  has  been  preserved, 
connected  with  India  and  Europe  by  dry  1 
The  researches  of  Mr.  J.  Starkie  O 
plant-bearing  strata  of  Bournemouth,  F 
established  the  fact  that  a  species  of  A 

able  by  any  discoverable  character  fror 
forms  vast  forests  on  the  shores  of 

abundantly  in  England  during  the 

Here  its  associates  were,  amongst  otT 

and  many  Froteaceaa,  which  are  str" 

hemisphere.     The  presence  durin 

is  now  cold  temperature  Europe 

the  warm  temperate  and  sub-tror 

hemisphere,    proves   that   somf 

Australian  genera  neither  origr 

in    Australia,  and   whose   ve 

accomplished  in  part  before  tl 

of  Araucarias  in  a  fossilise 

and  belonging  to  an  early  ? 

of  great  interest,  as  estaV 

series  of  changes  which  se 

epoch. 

"  Fragmenta  Phytogr* 

Fasiculus  xci.,  Feb.. 
positea  Leptorrhynchw 
A.  Cunningham.    Th 
of  the  former  by  B 
leading  differential 

L.  elongate*,  cor 
gated,  glandular-p 

L.   mediut,  or 
smooth,  with  a  i 


Fuicului  icii.,  August,  1880,  contains  descriptions  of  tie 
following  new  species  discovered  in  South  Australia: — 

An  Acanthaceoui  plant,  Jiuticia  Kempeana,  p.  101,  from  men 
MacDonnell  Ranges.     (Key.  H.  Kempe). 

A  cyperid,  Seieemu  Tepperi,  p.  106,  near  Ardrossan.  (0. 
Tepper). 

A  fungus.  BaiUsria  MueUeri,  Kftlchr.  M.S.,  p.  106,  ucar 
Ardrossau.     (0.  Tepper). 
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Lamouroux's  esti  mation  to  possess  featured  entitling  it  to 
generic  distinction,  for  which  he  proposed  the  name  of  CHtfm- 
iaria  ;  and  he  says  that  in  effect  the  disposition  of  the  cell «  ii 
somewhat  different,  and  the  polypidom  ia  not  radiate. 

Lunulite*  are  described  by  Munster  (Goldfuss,  Petrefac, 
Germ.,  1826,  vol.  i.,  p.  105;  plate  87,  fig.  7,  L.  rkomboidaiu), 
by  Michelin  (Iconograp.  Zool.,  1841,  p.  279,  plate  63,  fig.  12, 
i.  Voudenheckii),  and  by  A.  E.  Reuse  (Naturwisaen  ecbaftlicbe, 
Abhandlungen,  Vienna,  vol.  ii.,  p.  58,  plate  7,  fig.  26  and  27). 
The  genus  ia  also  mentioned  by  Hagenow  (Bryoz.,  Maeatr. 
Ereid.,  plate  12,  fig.  16  and  16),  D'Archiac  (Mem.  Hoc.,  GeoL 
de  France,  vol.  ii.,  p.  196,  plate  5,  and  vol.  iii.,  p.  112),  Leymerie 
(op.  cit.,  toI.  i.,  p.  358,  plate  18),  P.  H.  Nyst  (Deacnp.  Acs 
■  Coquilles  et  Polypiers  Foseiles  de  Belgique,  p.  624,  plate  48, 
fig.  6-8),  Defrance  (Diction,  dee  Sciences  Naturelles,  vol.  27,  p. 
360,  Atlas  plate  50,  fig.  5),  Deslongchamps  (Encycl.  Zooph.,  p. 
501),  Mor  ren  (Decrip.  Coral  Fobs,  in  Belg.  report,  1828,  p. 
44),  Lea  (Contrib.  to  Geol.,  plate  6,  fig.  202),  Galeotti  (1837, 
Mem.  Qeog.  du  Brabant,  p.  168),  Soacchi  (1884,  Notiaie 
inta  alle  Couch  ed  a  Zoofite  Fobs.,  p.  16,  plate  2,  fig.  7,  8), 
Lonsdale  (Jour.  Geol.  Soc,  vol.i.,  p.  603),  S.  Wood  (Ann.  Nat 
Hist.,  vol.  xiii.,  p.  18),  Conrad  (Silliman's  Jour.,  Oct.,  1841, 
vol.  ilj.) ,  Gray  (Spicilegium  Zool.,  part  1,  plate  8,  b.  3,  fig.  15), 
Buak  (Quart.  Jour.  Micros.  Soc.,  vol.  vii.,  p.  6);*  also  British 
Museum  Catalogue  of  Polyzoa;  Palawntographical  Soc.,  1867, 
Fobs.  Polys,  of  the  Crag,  p.  78. 

It  is  in  the  latter  publication  that  Mr.  Bush  gives  a 
lengthened  notice  of  the  whole  family  of  Selenariadaj,  and 
reviews  the  relations  of  the  existing  species  to  those  known  as 
fossil.  He  figures  and  describes  two  species  of  Oupularia,  which 
are  found  as  fossils  in  the  Crag  (Pliocene)  of  Suffolk,  England ; 
but  one  only  found  alive  at  Madiera,  t  the  Canary  Isles,  and 
the  coast  of  Africa.  Also,  two  species  of  Lunulite*  which  have 
no  living  representatives. 

In  spite  or  the  divisions  proposed  by  Mr.  Busk,  which  are 
clear  and  convenient  if  not  quite  natural,  there  is  some  con- 
fusion still  as  to  the  limits  of  the  family  and  the  names  of  some 
of  the  genera.  Oupularia  is  used  by  D'Orbigny  an  a  genus  of 
the  family  of  Flttsthinoidea,  tribe  Flubtbxllabia,  which 
includes  Escbasids,  which  are  entirely  without  pores, 
avicularian  or  vibracular  pores,  I  suppose.  This  tribe  includes 
Trochopora,  Diteqfluttrellaria,  Oupularia,  and  Zatorofiuttreltaria, 
all  of  which  have  the  soocecia  growing  on  a  convex  discoirtal 
free  loarium.  In  Trochopora  there  are  radiating  lines  like  costs 

*  I  nave  not  included  Oavier,  Biongniart,  or  Brown,  ai.their  specie*  an 
t  Be*  Jour.  Hums,  gos.,  Oct.,  1878. 


on  the  under  surface  corresponding  with  the  lines  of  cells. 
These  lines  are  porous.  In  Ditcqfl**treUaria  there  are  no 
pores.  In  Oupularia  there  are  neither  pores  nor  lines.  They  are 
secondary  fossils  described  by  D'Orbigny  in  his  Paleontologie 
Prancaise,  vol.  5,  p.  506,  513,  pi.  601  and  722 ;  Defranee,  Diet. 
Sciences  Nat. ;  Michelin,  Icon.  Zooph.,  pi.  77,  figs.  0  and  10. 
It  is  necessary  to  bear  these  distinctions  in  mind,  as  it  will  be 
seen  they  apply  to  some  of  our  Australian  fossil  species.  It 
seems  that  while  Bosk  has  employed  the  genus  of  Lamouroui  in 
one  way,  D'Orbigny  has  done  so  in  another,  the  latter  baring 
priority. 

There  is  also  some  difference  of  definition  for  the  genua 
Lunulitet,  for  while  Busk  states  that  it  is  never  attached  at 
any  stage  of  its  growth  the  Lunulitet  of  D'Orbigny,  D'Archiac, 
Leymerie,  and  Michelin  are  attached  during  their  young  stage ; 
and  Hagenow  (Die  Bryos.,  d.  Maestricht.  Kreidebild.,  p.  100, 
pi.  12,  fig.  15,  16)  states  that  he  has  seen  Lunulitet  temtiunarit 
and  L.  Qoldfutti  attached  by  the  entire  surface  upon  Belemnitee. 
Busk  thinks  the  attachment  must  have  been  accidental,  but  my 
own  opinion  is  that  too  much  importance  is  given  to  the 
character,  as  free  polyzoa  are  sometimes  found  encrusting 
corals,  Ac. 

Mr.  Busk  points  out  that  in  all  the  members  of  this  family 
there  are,  in  addition  to  the  ordinary  cells,  others  which  differ 
in  size,  and  whose  office  was  variously  interpreted  until  the  dis- 
covery by  Mr.  McOKLLivray  of  living  examples  enabled  Busk  to 
determine  that  they  were  vibracular  cells.  The  purpose 
served  by  the  vibraeulum  is  not  well  understood.  The  organ 
consists  of  a  cup  containing  a  muscular  apparatus,  and  of  a 
moveable  seta  articulated  to  the  cup.  The  teta  is  in  most  cases 
simple  and  fine-pointed,  but  in  some  of  the  Selenariadn  it  is 
bifid  or  trifid  at  the  extremity.  In  Selenaria  maculate  it  is 
spirally  contorted  and  minutely  simulated,  so  very  closely  as 
to  resemble  the  proboscis  of  a  butterfly.  It  may  serve  the  pur- 
poses of  defence  and  even  locomotion,  but  observations  on  the 
■abject  are  needed. 

Whatever  purpose  they  may  serve,  they  have  been  made  in 
the  hands  of  the  naturalist  useful  organs  for  classification,  as 
will  appear  from  the  following  division  proposed  by  Mr.  Bosk 
in  the  British  Museum  Catalogue : — 

PAMDLT  SELENABIAD.fi.* 

Zoarium  free  orbicular  or  irregular  conical  or  depressed, 

convex  above  flat  or  concave  below,  upper  surface  only  celluli- 

ferons.     Zoooxia  of  two  kinds  disposed  in  series  or  quincun- 

enlry, 

aIhs  ortbognphr  In  the  Crag  Pot/so*  is  AbaorUrfv. 


The  genera  of  the  family  we  fire  in  number,  which  are  thai 
distingui  shod — 

Cupolabia,  Lamouronx. — Kach  cell  with  a  vibraeular  chamber 
at  ita  apex  or  diatal  extremity. 

Luxtulfiks. — The  cells  and  ribracnlar  chambers  dispoaed  in 
separate,  usually  alternate,  rows  radiating  from  the  centre. 

Sklikaria,  Bush. — Some  of  the  cells  only  of  a  different  form 
from  the  rest  and  furnished  with  a  viliraeulum. 

BTicHOroai,  Hagenow. — No  apparent  Tibracular  cells. 

CoKxacHABBLLtiTA,  D'Orbigny. — No  vibracula  ;  mouth  of 
cell  circular.     Avicularia  present. 

Hitherto  only  from  Australia  specie*  hare  been  described — 
one  Cupularia  and  three  Lmntlite*.  The  latter,  according  to 
Bush,  are  representatives  of  fossils  found  in  the  Cretaceous 
period — another  interesting  link  between  Australia  and  Hc«o- 
soic  forms.  There  are  five  species  recorded  from  the  Pliocene 
formation,  eight  from  the  Miocene,  seven  from  the  Eocene,  and 
eighteen  from  the  Cretaceous.  Of  the  latter  species  only  one 
is  a  Oupuiaria  and  two  Stieboporo,  and  the  rest,  fifteen  in  num- 
ber, are  Lunulitet. 

Oupularia  is  now  our  largest  genus,  but  the  existing  species 
of  Ltmulitci  are  very  much  larger  in  size  than  the  fossil  forms, 
if  we  except  the  giant  species,  L.  magna. 

I  hare  now  to  introduce  to  science  twelve  new  species  and  a 
variety    in    this   interesting    and    very    beautiful    family    < 
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organisms,  namely,  two  species  of  Oupularia,  fire  of  LwmUita* 
and  fire  of  Selmaria.  Of  these  four  are  living  and  eight  fossil. 
The  recent  forms  are  all  from  the  east  coast  of  Australia.     The 


fossils  are  chiefly  from  the  Muddy  Creek  Miocene  beds  of 
"Western  Victoria,  but  the  following  south  Australian  localities 
have  contributed  to  the  list: — Mount  Gambier,  polyioal  lime- 
stone ;  Upper  Murrarian  beds  at  Morgan,  and  the  inferior 
beds  at  Blanche  Point,  Aldinga  Bay.  Australia  has  been 
already  celebrated  for  being  the  only  surriring  home  of  the 
almost  extinct  genus  of  Lunulites ;  and  it  is  interesting  to 
observe  that  there  is  a  new  living  form  of  that  peculiar  solid 
type,  which  has  been  figured  and  described  by  Busk.  Our  four 
fossil  forms  are  different  from  those  already  known. 

Both  the  living  and  extinct  Cupularias  are  new  forms  of 
much  interest,  but  the  relations  of  the  fossil  species  are  remote 
to  any  living  or  extinct  form. 

There  has  hitherto  been  only  one  known  species  of  Selmaria, 
occurring  on  ilio  south  coast  of  Australia.'  To  this  I  am 
enabled  to  add  two  others,  very  distinct  from  their  congener! 
and  three  fossil  forms,  all  of  extreme  interest  and  beauty,  and 
of  a  distinct  type.  One  of  them  has  a  peculiarity  in  common 
with  one  of  the  new  living  species  here  described,  that  is  in 


the  margined  ribs  of  the  under  surface,  bat  in  all  other  respect* 
they  differ  completely.  AituMwe  know,  none  of  the  fossil 
specie*  have  living  representatives,  but  comparatively  so  little 
is  known  of  the  living  polysoal  fauna  of  our  coasts  that  it 
would  be  quite  premature. to  assert  that  any  of  them  are  extinct 
It  is,  however,  a  remarkable  fact  that  so  far  as  we  know  there 
are  very  f  ew  living  representatives  of  the  rich  polysoal  fauna 
of  our  tertiary  beds.  But  I  think  it  may  safely  be  affirmed 
that  any  one  seeing  the  present  collection  of  fossil  Selenariadc 
would  not  hesitate  to  pronounce  them  Australian  in  character, 
and  we  may  therefore  amme  that  in  Miocene  times  the  polyzoa 
had  already  acquired  an  Australian  facies.  I  have  observed 
elsewhere  that  we  could  never  expect  to  find  in  a  fossil  state  such 
genera  as  Oatenicella,  Menipea,  Ac.,  as  their  horny  joints  could 
not  resist  decay,  or  would  not  fossilise.  If,  therefore,  the 
Australian  Miocene  fauna  was  more  like  the  present,  much  of 
the  evidence  of  this  must  necessarily  have  perished.* 

Inasmuch  as  there  can  be  no  definite  line  drawn  between 
Lunulitet  and  Oupviaria,  and  because  the  latter  generic  name 
has  been  already  employed  in  another  way  by  D'Orbigny,  I 
think  it  better  to  suppress  the  genus  of  Owpmlaria  of  Bask  and 
regard  them  all  as  Lunulitet.  I  do  not  think  CuptUaria  can  be 
maintained  even  as  a  sub-genus,  because — as  will  appear  when 
I  come  to  deal  with  the  genus  Ltmulitet  of  Busk — the  same 
individual  may  sometimes  have  the  features  of  Ouptiiaria  in 
one  part  and  those  of  Zmmtitm  in  another.  In  order,  however, 
to  correlate  this  part  of  my  work  with  the  labours  of  Buak  I 
will  keep  the  species  separate  according  as  they  present  the 
Cupulanan  or  Lunulitic  type. 

Genus  LuiTULFrxs,  Lama.      (Oupviaria  of  Busk.) 
Avicularia  accompanying  every  cell,  but  not  disposed  in 
lines. 

Secant  Specie*. 

LuwnUTW  (CupcLAnii)  cbassa,  Spec.  nov. 

PI.  I.,  fig  la— lc. 

Zoarium    rather    huge     orbicular,    somewhat    depressed, 

roundly    conical,   solid,    thick,    dull   yellow,   margins    thick 

elevated.     Zoooecia  pyriform  rounded,  but  very  little  elevated. 

Mouth  pyriform  with  a  raised  margin,  outside  which  there  are 

irregular  pores.     Tibracular  pore  round,  conspicuous,    above 

narrow  end  of  month.    Under  surface  of  sosrinm,  with  an 

oblique  margin  of  cells,  the  rest  of  the  concave  surface  a 

*E8hm  the  abort  was  written  a  most  interesting  discovery  of  fossil  autoes  of 
Ca  tadctUa  ha*  been  made  in  the  Oeekng  juoosne  beds. 


spongy  texture  of  large  rounded  granules,  with  pores  (one  or 
two)  between  them.  Diameter,  about  10  millimetres ;  height, 
about  4. 

Dredged  in  April,  1857,  by  W.  8.  MacLeay,  at  70  to  80 
fathoms,  off  Cape  Three  Points,  and  Port  Stephens,  N"J3.W. 
About  a  dozen  specimens  are  in  the  Macleayan  Museum. 

The  sue,  thickness,  and  the  peculiar  spongy  surface  of  this 
form  would  distinguish  it  without  a  knowledge  of  the  cello, 
which  are  also  different  from  any  of  the  species  described. 

Until  Specie*. 
LnruLiTis  (Cupulaeia)  bctblia,  Spec.   not). 
[  PI.  I.,  flg.  2a^-2d. 

.  Zoarium  irregularly  orbicular,  thin,  much  depressed.  Zooo&cia 

■:  aquamosely  radiating,    oval,    somewhat  depressed  above,    but 

!:  elongating  below  into  a   projecting    overlapping   somewhat 

—  narrow   rounded  edge.      Lamina    immersed    with    two  barge 

3  pyriform  pores  at  each  side  below,  and  two  or  three  small 

£  rounded  ones  above.    Margins  thickened  and  raised.    Avicuhw 

£i  pores  numerous,  much    smaller   than    the   cells,  elongatoly 

<;,  triangular,  rounded  at  the  apex,  and  a  distinct  raised  i 

m  The  whole  Burface  finely  granular  and  shining.    Under 

~*  with  broad  very  irregular  undulating  uneven  radiating  soiue- 

Jf;  times  bifurcating  faintly  granular  ribs. 

_,  Locality  and  Horizon. — Mnddy   Creek  Miocene  beds,  near 

►--  Hamilton.    Upper  Murravian  beds  ;  and  lower  Aiding*  marls 

;c^  (Prof.  Tate). 

i^Jr  This  is  one  of  the  most  elegant  of  our  fossil  species.    The 

law  openings  are  so  large  and  denned  that  without  the  assistance 

zg£  of  a  lens  they  can  be  discovered.     The  avicular  pores  are  some- 

\zZ>  times  in  a  line  for  a  series  of  three  or  four,  but  they  are 

,  j-J  always  interrupted  and  never  in  a  regular  line  like  Ltmulita*. 

'Z'  The  cells  are  not  quincuncially  arranged,  so  that  the  generic 

position  of  this  species  would  be  very  doubtful.      The  under 

surface  is  similar  to  Lunvlite*  aperta,  and  quite  different  from 

the  usual  kind  of  ornament  at  this  part  of  the  loarium  among 

Belenariadn. 

Genus  Lotttlfies,  Lamourmuc. 

Cells  arranged  in  more  or  less  regular  series  radiating  from 
the  centre.  Yibracula  in  linear  series,  alternating  more  or 
less  regularly  with  those  of  the  cells. 

This  definition,  which  is  that  of  Busk,  shows  how  very 
difficult  it  would  be  to  draw  a  line  between  Lunulitc*  and 
Oupularia.  It  seems  to  me  that  if  the  cells  are  quincuncially 
arranged  the  vibracular  pores  will  not  be  in  a  line ;  but  if  not 
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Zoooscia  small  round  projecting  and  irregularly  pitted,  or 
porous.  Mouth  circular  with  a  raised  margin.  Vibraeular 
pore  oblique,  pyrif  orra  with  a  raised  margin,  and  a  conspicuous 
oar  across  the  centre.  Under  surface  finely  radiatel y  ridged, 
with  a  long  narrow  slit-like  pore  at  the  margin. 

Locality  and  Horizon. — Glauconitic  limestone,  Aiding*  (Prof. 
Tate).  I  hare  also  found  the  same  species  in  the  lower  lime- 
stone beds  at  Mount  Gambier.  It  is  decidedly  the  largest 
species  known,  and  is  easily  distinguished  by  its  peculiar  vibra- 
cular  orifice. 

LuBUUTJte  ■xieui,  Spec,  not. 
PL  H.,  fig.  7a— 7c. 
Zoarium  very  small,  thin  scale-like,  slightly  convex,  bat 
depressed.  Zoooscia  minate  in  regular  radiating,  sometimes 
bifurcating,  raised  rounded  lines.  Month  circular,  large. 
Avicular  cells  in  grooves  between  the  lines  of  cells,  lanceolate. 
Base  quite  concave,  with  lines  of  projections  exactly  corres- 
ponding with  the  zoocBcia  and  avicular  cells. 

This  species  somewhat  resembles  the  following  L.  cupola  in 

the  disposal  of  its  cells  and  the  avicularia,  but  it  has  a  concave 

base,  and  the  shape  of  both  soarium  and  lootecia  axe  different. 

Locality  and  Horizon, — White  polyzoal  limestones  at  Mow)* 

Gambier  (Prof.  Tate). 

Luvoxms  cupola,  Spec.  not. 
PL  I.,  fig.  6a— 5c 
Zoarium  small,  nearly  circular,  roundly  conical.  Zoooscia 
oval,  flat  round  the  margin,  and  regularly  convex  in  the  centre. 
Mouth  in  the  lower  part  neatly  defined,  horseshoe  shaped,  with 
two  small  shifting  oval  protuberances  on  each  side ;  whole  sur- 
face finely  granular,  edges  overlapping  the  avicular  grooves. 
Avicular  pores  parallel  with  the  base  of  the  cells,  smaller 
than  the  apertures,  elongately  oval  with  a  basal  groove  and 
two  small  processes  projecting  from  the  sides,  so  as  to  con- 
strict the  centre  of  the  orifice,  Base  of  soarium  quite  fiat, 
granular  irregularly  marked  with  grooves,  which  bifurcate  at 
the  edges,  on  which  there  are  conical  shaped  hollows  corres- 
ponding to  half  a  cell  area. 

Locality  and  Horizon. — Muddy  Creek  Miocene  beds,  near 
Hamilton,  Victoria. 

Genus  8zlkr~axia,  Butk. 

Only  a  certain  number  of  cells,  dispersed  throughout  the 

polyioary,  furnished  with  vibracula.    The  front  of  each  cell 


oxners    arcnea  arove,  coniracroa    d»  i 
zoarium  marked  with  grooves. 

This  definition  applies  almost  excl    i 
known  to   Mr.  Busk.    The  cribrif c 
not  present  in  the   species  descrf 
character  is  confined  to  the  few? 
pores. 

BecmU 

Sblxkabia.  pukc 

PI.  n.,  fi 

Zoarium  small  orbicular  or  < 
what  thick,  margins  rounded  i 

cells  in  worn  specimens,  of  j 

surface    rough  and  spongy  i 

angular  at  the  sides,  arched 
the  form  varies.    Surface 
rather  large  at  base  of  cell 
rarely  three,  round  pores 
cells,   ovate,  rounded,  ad  i 

mouth  of  underlying  cell. 
mouth  of  cells,  somewhat  i 

surface  of  zoarium  form  i 

grooves  between,  with 
Some  of  these  cost®  co* 
intercalated  between,  I 

fine  or  obtuse  pointp  I 

they  have  the  appear* 

^Diameter  of  zoarii 
three  to  four. 

Dredged  off  Cape 

The  small  cells  : 

sufficiently  distinc'  , 

the  fossil  S.  parvi 

Si 


Zoarium  sma 
margins  flatte 

centre;  colou  i 

ZoocDcia  hexa 
ing  as   seen 

scales.      De  i 

covered  wi^ 
rangular,  *  i 


sometimes  with  an  avieular  opening  beneath,  with  well-defined 
raised  margin.  Under  surface  of  soarium  with  undulating, 
broad,  flat,  punctate  costs,  bifurcating,  with  short  blunt  ribe 
intercalated,  and  all  circumscribed  by  a  distinct  narrow  raised 
margin.  These  cost*  seem  to  correspond  with  the  width  of  the 
cells,  and  on  the  edge  they  often  correspond  with  the  limits 
of  a  marginal  cell. 

Diameter,  three  and  a  half  to  six  millimetres  ;  altitude,  one 
to  two. 

Dredged  at  71  fathoms  off  Cape  Three  Points. 

This  species  is  distinct  from  8.  punctata  in  many  respects, 
but  particularly  in  the  one  pore  at  the  mouth  of  the  deep  cell, 
and  in  the  margins  round  the  flattened  ribs  at  the  side. 

Foitil  Speciei. 

Selenaria  pabvicklla,  Spec.  nov. 

PI.  II,  fig.  10a— 10c. 

Zoarium  large,  irregularly  orbicular  (?),  very  thin,  depressed. 
Zoorecia  small,  horseshoe  shaped,  the  round  end  below  ;  walla 
thick,  margins  raised,  lamina  not  visible.  Avicul&r  cells 
elongately  pyriform ;  the  apex  above,  narrow,  immersed,  with 
broad  inner  margin,  very  long,  nearly  equalling  two  cells. 
Under  surface  with  numerous  radiating  depressed  ribs,  not 
bifurcating,  but  with  undulating  margins  ;  and  in  the  centre  a 
single  row  of  large  pores,  irregular  in  shape,  size,  and  distance 
from  one  another. 

The  cells  in  this  species  vary  much  in  size,  and  the  peculiar 
vibracular  cells  are  different  in  size  and  shape  from  any  other 
species. 

Locality  and  Horizon. — Muddy  Creek  Miocene  beds,  near 
Hamilton. 

Sklenaeia  coHcnrcrA,  Spec.  nov. 
PL  EL,  fig.  11*— lie. 
Zoarium  small,  thin,  orbicular,  very  slightly  convex,  some- 
times almost  flat.  Zoocecia  quite  concave,  semicircular,  the 
upper  angles  often  circumscribed  by  the  neighbouring  cells. 
Surface  finely  granular,  waxy,  shining.  Aperture  elongately 
semicircular,  the  rounded  basal  edge  encroaching  on  the  low 
margin  of  the  cell.  Avicular  cells  about  the  size  of  the  aper- 
ture, very  narrow,  oblong,  or  triangular,  with  the  base 
above,  the  edges  studded  with  very  fine  teeth.  Under  surface 
with  radiating,  flat,  granular  ribs,  thickly  beset  with  irregular 
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LoeaUtj/  and  Horizon  of  tike  specie*  and  -rariety. — Muddy 
Creek  Miocene  beds,  near  Hamilton,  Victoria. 


EXPLANATION  OF  PLATES. 
Platb  I. 

Tig.  1.  LunuUtet  (Cupularia)  eratta :  a,  zoooacia,  magnified ;  b, 
portion  of  ban,  magnified :  0,  zoarium,  natural  sue. 

Fig  2.  Lwiulitet  (OupuUaria)  rutella :  letters  as  abore. 

Fig.  3.  Lunulitet  angulopora :  letters  as  abore. 

Fig.  4.  Lunulitet  aperta :  letters  as  abore. 

Fig.  5.   Lunulitet  cupola ;  letters  as  above. 

Fig.  6.  Lunulitet  magna .-  a,  b,  toarium,  natural  aize  ;  c,  zoooecda, 
highly  magnified ;  d,  outline  of  base,  natural  size. 

Plate   IX 

Fig.  1.  Lunulitet  exigua ;  a,  soarium,  much  magnified ;  b, 
zoocecia,  highly  magnified ;  e,  part  of  base,  magnified. 

Fig.  8.  Selenaria  punctata .-  a,  zoocecia,  and  b,  portion  of  under 
surface,  much  magnified ;  o,  sections  of  two  zoaria,  natural 
sixes. 

Fig.  9.  Selenaria  marginata :  a,  zoocecia,  and  b,  portion  of 
under  surface  much  magnified ;  e  and  d,  section  and  out- 
line of  soarium,  natural  sues. 

Fig.  10.  Selenaria  parvieeUa ;  a,  zoooacia,  and  b,  portion  of 
base,  magnified  ;  0,  zoarium,  natural  size. 

Fig.  11.  Selenaria  eondnna :  a,  zoooacia,  and  b,  portion  of  under 
surface,  both  magnified  ;  c,  a  vibracular  cell  showing  the 
peculiar  teeth-like  projections,  much  magnified ;  d  and  e, 
outline  and  sections  of  zoarium,  natural  sizes. 

Fig.  12.  Selenaria  alata  .-  a,  zoooacia,  highly  magnified  ;  6,  part 
of  base,  magnified ;  c,  zoarium,  natural  size. 
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Red  Rust: 

ITS  NATUEE,  APPBOXIMATE  CAUSES,  axd  PBOBABLF 

CUBE. 

By  Otto  Tram,  F.L.S.,  London ;  Corresponding  Memb 

(Abridged.) 
[Bead  November  1, 1879.] 

The  subject  under  consideration  divides  itself  natur 
Tarious  questions,  viz. : — 

What  is  Bed  Bed  Bust,  and  bow  is  it  produced  ? 

What  laws  govern  its  development,  and  the  g" 
fostering  jjlant  p 

What  will  check  the  one  and  promote  the  othf 

That  Bed  Bust,  or  mildew,  is  a  fungus,  al: 
smut,  brand,  Ac.,  has  been  proved  and  known 
reddish  dust,  which  furnishes  the  name,  is  tb 
the  spores  or  seed  germs  of  the  fungus,  * 
denotes  the  last  stage  of  its  development  • 
thereof.    The  first  plants  upon  which  it  ar 
observed  by  me)  are  self-sown  plants  of * 
wheat,  in  the  order  they  are  named,  the 
and  the  latter  not  necessarily  injured  t 
that  this,  the  first  stage  (for  accordir 
are  three  or  four)  only  attacks  the 
inconspicuous  manner,  the  few  s^ 
assigned  to  different  causes  by  t* 
the  sown  crop  be  attacked,  the  r 
same  order —first  by  faint  minute 
sheaths,  then  on  the  portion  of 
These  gradually  augment,  at J 
or  outer  skin  into  minute 
anees  plainly  discernible  t 
finally  Durst  almost  spon< 
limited  localities,  accord 
Then  only,  when  the  if 
observer,  is  it  noticed : 
and  nothing  can  stay  * 

Whence  did  it  coir 
plant  ?    To  answer 
the  growth  of  fun' 


the  extent  of  an  inch,  and  are,  therefore,  singly  quite 
invisible  to  the  naked  eye.  Again,  they  are  produced  in  such 
inconceivably  large  numbers  that  mil  lions  are  said  to  be 
evolved  from  a  single  plant.  Some  float  in  the  air  constantly, 
and  at  all  heights,  assisting— -Prof .  Huxley  suggests — in  causing 
the  blueness  of  the  shy.  Thus  they  are  spread  over  the  world, 
only  awaiting  a  favourable  opportunity  to  alight  on  a  suitable 
host,  where  they  germinate,  grow,  and  give  birth  to  millions 
more.  Ordinary  terrestrial  heat  little  affects  these  spores,  bat 
myriads  perish  by  moisture  and  warmth,  causing  germination 
when  not  near  or  upon  a  congenial  plant ;  or  the  temperature 
may  be  below  the  limit  proper  to  their  development ;  or  tho 
cuticle  of  the  plant  maybe  too  hard  or  too  tough  to  oe  penetrated, 
for  fungoids  of  this  class  only  develop  within  the  tissues  of 
their  hosts.  Before  describing  the  manner  of  the  germination 
of  spores,  which  differs  widely  from  that  of  seeds  proper,  it 
must  be  remarked  that  many  fungoids,  as  well  as  numerous 
animal  parasites  of  low  organization,  undergo  a  two-fold 
development  known  as  "  alternation  of  generation,"  or 
"  metagenesis,"  to  which  our  Bed  Bust  very  probably  is  also 
subject.  In  this  the  rule  that  "like  produces  like"  does  not 
hold  good,  the  spores  of  a  fungus  of  definite  forms  infecting 
one  plant  not  propagating  upon  the  same,  but  upon  a  totally 
different  one,  and  developing  into  a  growth  more  or  less  dif- 
ferent from  its  progenitor.  The  spores  of  this  last,  however, 
return  to  the  former  host  and  produce  the  original  fungus  in  an 
analogous  matter  to  "measles"  in  pork,  entering  the  human 
frame  and  developing  into  the  tapeworm,  while  the  eggs  of  the 
latter  swallowed  by  pigs  infect  them  with  measles.  The  best 
known  instance  of  this,  according  to  some  authors,  is  that  of 
the  "foetid  smut" — Tittetia  caries  (TJredo  ftstida) — which  is 
said  in  its  second  form  to  propagate  upon  BerberU  wlgarit,  L., 
the  eradication  of  this  shrub  in  the  vicinity  of  cornfields  being 
followed  by  almost  total  disappearance  of  the  said  smut.  The 
Bed  Bust  appearing  to  belong  to  this  clasB  of  fungoids,  its 
second  host  is  seemingly  the  so-called  "barley grass,"  an  intro- 
duced plant — (other  grasses,  several  acacias,  especially  a  species 
with  greyish-green  velvetty  leaves  growing  near  Callington, 
Truro,  &c.,  are  likewise  strongly  suspected) — which  of  late 
years  has  largely  supplanted  the  native  grasses,  and  upon 
which  the  rust  appears  before  any  other  plant  in  the  form  of 
numerous  brownish  spots  upon  the  leaves.  This  generally  takes 
place  in  July,  August,  or  September,  sometimes  earlier,  some- 
times later,  according  to  the  general  temperature  of  the  season. 
Should  the  ground  be  very  moist,  the  weather  at  the  time  be 
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so ;  the  ears,  husk,  and  akin  tit  the  grains  are  formed,  waiting 
to  be  fertilised  and  filled,  when  the  fungus  steps  in  and  impedei 
or  intercepts  the  process. 

Ita  agents,  the  mycelium  threads,  are  widely  dispersed 
through  the  whole  plant ;  they  appropriate  from  the  sap  the 
ingredients  suitable  for  themselves,  swell  greatly,  and  with  the 
multitude  of  sporangia  forming,  choke  the  channels  of  the  sap, 
preventing  its  ascent  to  the  head,  where  it  is  required,  and 
finally  bursting  the  skin,  the  plant  is  prematurely  killed,  while 
the  fungus,  shedding  myriads  of  spores,  has  completed  its  own 
cycle. 

Should  cold,  calm,  rainy  weather  prevail  at  the  time  tbo 
spores  are  shed  from  the  intermediate  plant  (or,  on  the  other 
hand,  those  of  the  first  stage  on  the  wheat  or  other  plant),  the 
chances  are  that  the  greater  number  of  the  spores  will  be 
washed  down  into  the  soil  and  perish  for  want  of  proper 
nourishment,  few  only  reaching  their  destination  to  do  any 
perceptible  harm,  although  the  wheat  might  he  in  a  fitting 
condition  to  receive  them.  Again,  should  dry  weather  prevail, 
with  only  sufficient  moisture  in  the  ground  to  keep  the  wheat 
in  a  healthy  state,  the  stalks,  Ac.,  would  be  healthy  and  able 
to  prevent  the  entrance  of  the  fungi.  Yet,  a  few  always  escape 
destruction,  or  find  a  suitable  host,  and  a  single  spore  produces 
a  progeny  in  one  season  to  infect,  under  favourable  circum- 
stances, a  whole  field  in  the  next. 

The  reason  why  barley,  oats,  and  some  other  grasses  are  not 
affected  at  all,  or  only  to  a  slight  degree  as  far  as  their  seeding 
is  concerned,  is  to  be  sought  for  in  the  fact  that  their  grains 
are  nearly  perfected  before  the  fungus  interferes  by  choiring 
the  sap-canals,  the  latter  thus  only  appropriating  their  surplus 
of  sap,  while  in  the  case  of  the  wheat  the  fungus  comes  first. 
Another  cause  may  be  that  neither  barley  nor  oats  have  been  so 
highly  refined  through  artificial  selection  as  wheat,  and  thus 
remain  hardier. 

The  first  time  the  writer  observed  Bed  Bust  was  in  1851-5, 
near  Lyndoch,  extending  over  irregular  patches  of  ground  of 
considerable  extent.  Where  observed  it  developed  most  in 
soils  rich  in  humus  and  clay,  least  on  stiff  loamy  soils ;  again 
more  so  on  land  ploughed  shallow  than  on  deeply-ploughed 
ground ;  but  this,  most  likely,  depends  upon  the  subsoil,  which, 
at  the  spot  referred  to,  was  beyond  the  reach  of  the  plough, 
and  consisted  of  stiff  yellow  clay.  Since  then  it  baa  been 
noticed  nearly  every  year  to  a  greater  or  less  eiteut,  the 
writer  having  lived  constantly  among  farmers  and  farms. 

In  1862  rust  was  observed  in  the  neighbourhood  of  Mount 
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Gambier,  chiefly  on  rich,  loose,  black  soil  with  much  lime, 
limestone  forming  the  subsoil,  but  very  little  could  be  noticed 
on  sand.  What  is  most  notable  is  that  a  variety  of  wheat, 
called  "  creeping  wheat,"  distinguished  by  very  stiff,  glassy, 
upright  stalks,  appeared  to  be  much  less  affected,  if  at  all,  than 
any  other  kind.  It  also  was  the  latest  in  ripening.  These  facts 
probably  point  an  important  moral. 

In  1871-2  rust  prevailed  much  in  Monarto,  chiefly  on  the 
lest  loamy  or  clayey  soils  with  limestone  or  clay  subsoil,  while 
splendid  grain  was  obtained  on  patches  of  very  sandy  soil, 
ploughed  and  sown  hurriedly  for  want  of  time. 

At  New  Mecklenburg  wheat  was  found  as  rusty  as  elsewhere 
near  a  salt  creek,  the  soil  being  surcharged  with  saline  ingre- 
dients. At  Ardrossan,  Yorke  s  Peninsula,  all  the  crops  were 
much  affected  with  rust  in  the  past  season,  and  no  difference 
was  observable  between  those  bordering  the  seashore  and  those 
some  miles  inland.  The  soil  is  abundantly  supplied  with  salt 
and  lime. 

The  above  observations  are  intended  to  show  that  rust  occurs 
equally  on  all  soils,  and  under  very  varied  circumstances 
respecting  locality  and  situation.  They  seem  to  prove  that  the 
occurrence  of  the  fungus  does  not  depend  either  on  the  soil  or 
local  circumstances,  but  more  likely  upon — (a)  Particular 
atmospheric  conditions,  (b)  The  structure  of  the  wheat-plant. 
(<?)  The  constitution  of  the  soil  (that  is  the  soluble  salts  it 
contains)  ;  and  suggest  the  direction  in  which  the  remedies  lie. 

In  respect  of  the  first  the  power  of  man  is  inefficient  to  do 
much,  except  in  so  far  as  by  planting  forest  trees  extensively 
(say  a  strip  around  each  field)  necan,  to  a  considerable  extent, 
regulate  the  moisture  in  the  soil,  as  they  promote  the  infiltra- 
tion and  retention  of  the  rainwater,  and  protect  the  land  from 
injurious  winds. 

The  structure  of  the  plant  and  the  constitution  of  the  soil 
are  much  more  in  the  power  of  man.  What  promises  by  far 
the  best  results  is  the  production  of  a  wheat  plant  combining 
a  hard  smooth  stalk  and  a  full  fine  grain.  This  win 
defend  on  the  ingredients  of  the  soil,  the  constitution  of 
which  is  inevitably  changed  for  the  worse  by  cropping  year 
after  year,  without  returning  to  the  soil  in  a  suitable  form  the 
ingredients  removed  by  the  crops.  To  determine  these  is  the 
province  of  the  agricultural  chemist.  Wheat  and  all  other 
grain  crops  require  a  great  number  of  substances  for  the  pro- 
auction  of  seeds;  the  absence  or  insufficiency  of  any  one  of 
them  will  cause  weakness  and  sickening  of  the  plant,  expose  it 
to  the  invidious  attacks  of  its  enemies,  and  ultimate  decay  and 
death.  For  the  building  up  of  the  stalks,  leaves,  and  nusks 
soluble  silicates  besides  the  carbon  (derived  chiefly  from  the 
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atmosphere)  are  required.  Their  presence  depends  largely  on 
decaying  vegetable  matter  in  the  soil.  Sulphates  and  phosphates 
of  potash,  soda,  and  lime,  Ac.,  are  wanted  for  the  formation  of 
seeds. 

Seeking  for  a  remedy  in  another  direction,  there  may  be 
discovered  a  substance  which,  when  applied  to  the  soil,  or 
the  seeds,  and  imbibed  by  the  plants,  will  act  adversely 
to  the  growth  of  fungoids,  in  the  same  way  as  bluestone  (sul- 
phate of  copper)  checks  the  "  Dust  Brand  (UMlago  fegetum). 
Thus  in  "  Jfitust,  Smut,  Mildew,  and  Mould,"  Mr.  G.  Cooke 
says,  at  page  81,  "  the  spores  of  many  species  of  fungi  will  not 

Srminate  after  saturation  with  certain  chemical  solutions, 
le  of  the  most  successful  remedies,  and  easy  of  application,  is 
a  strong  solution  of  Glauber's  salts,  in  which  the  seed  corn  is 
to  be  washed,  and  afterwards,  while  still  moist,  dusted  over 
with  quicklime.  The  rationale  of  this  process  consists  in  the 
setting  free  a  caustic  soda  by  the  sulphuric  acid  of  the  Glau- 
ber's salt  combining  with  the  lime,  and  converting  it  into  sul- 
phate of  lime.  The  caustic  soda  is  fatal  to  the  germination  of 
the  spore  of  '  bunt,'  and  probably  also  of  smut  and  rust." 


Notes  on  the  Comet  of  February, 
1880. 

By  C.  Todd,  C.M.G.,  F.B.A.S.,  Vice-President. 
(Bead  Karah  S,  1880.) 
[Plate  HI.] 
You  will  no  doubt  expect  to  receive  from  me  some  account 
of  the  fine  comet  which  during  the  first  half  of  last  month 
formed  ho  conspicuous  an  object  in  our  evening  sky.  I  regret 
that  I  have  not  very  much  to  tell  you  about  it,  and  I  fear  I 
cannot  tell  yon  much  more  than  you  already  know ;  but  it  is 
only  proper  that  what  little  I  have  to  Bay  should  appear  on  the 
records  of  thia  Society.  Owing  to  the  extreme  faintness  of 
the  nucleus,  and  its  low  altitude  at  first,  very  few  measure- 
ments could  be  taken,  and  these  extend  over  bo  short  an  interval 
as  to  afford  no  data  for  determining  even  approximately  its 
orbit.  Hy  friend  Mr.  Ellery  succeeded  in  getting  measures  on 
February  9, 10, 14, 15, 16,  and  17,  and  glimpsed  it  on  the  6th 
and  18th.  I  obtained  measures  on  the  12th,  13th,  16th,  and 
17th,  and  I  just  glimpsed  it  on  the  18th ;  but  thin  clouds  and 
bright  moonlight  prevented  any  observations  of  its  position 
being  taken.  This,  I  believe,  was  the  last  occasion  on  which  it 
was  seen  in  Australia,  the  increasing  moonlight  on  the  next 
evening  completely  blotting  out  bo  faint  an  object,  although  I 
made  a  long  and  keen  search  for  it  with  the  telescope  directed 
over  the  spot  in  the  sky  in  which  I  knew  the  nucleus  to  be 
situated.  Mr.  Russell,  the  Government  Astronomer  in 
Sydney,  who  possesses  a  splendid  equatorial,  with  an  object 
glass  of  over  eleven  inches  aperture,  by  Schroeder,  only  saw 
the  nucleus  twice  for  short  intervals  between  clouds  on  the 
18th  and  14th ;  and  Mr.  Tebbutt,  of  Windsor,  N.S.W.,  whom 
you  all  know  as  an  ardent  and  experienced  observer,  writes  me 
to  say  that  owing  to  clouds  he  has  been  unable  to  see  the 
nucleus  at  all.  I  mention  these  circumstnrec*  partly  because 
you  will  no  doubt  have  seen  remarks  complaining  of  the  little 
information  I  gave  the  public  respecting  the  comet,  and  re- 
proaching me  tor  not  sooner  detecting  the  nucleus.  I  think 
what  I  have  told  you  will  suffice  to  show  that  the  nucleus  was 
not  a  very  easy  thing  to  see,  especially  when  it  was  low  down 
in  the  mists  of  the  horizon,  and  the  atmosphere  on  the  horizon 
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was  very  thick  and  unfavourable  for  the  week  or  ten  days 
after  the  tail  was  first  seen.  It  happened,  too,  unfortunately 
that  I  was  ail  alone;  the  Assistant  Astronomer,  Mr.  Bingwood, 
being  absent  in  Tasmania,  and  only  returned  on  the  morning 
of  the  16th.  On  the  five  eveningB  on  which  I  saw  the  nucleus 
it  was  too  faint  to  bear  any  illumination  of  the  field,  and  in 
taking  the  measurements  1  had  to  bring  it  to  the  edge  of  the 
comb  of  a  bifilar  micrometer,  using  a  very  low  power ;  the 
observing-room  was  also  kept  dark. 

In  the  accompanying  map  (plate  III.)  I  have  laid  down 
approximately  the  path  of  the  comet  between  the  2nd  and  17th 
of  February,  and  the  position  of  the  tail  amongst  the  stars. 
The  first  thing  that  will  strike  you  on  looking  at  this  diagram 
will  be  the  rapid  extension  of  the  tail,  which,  within  a  few 
evenings  from  its  first  appearance,  lengthened  out  from  an 
altitude  of  about  15deg.  or  20deg.,  up  to  within  a  short  dis- 
tance of  the  zenith.  The  rapid  manner,  too,  in  which  it  finally 
faded  away,  leaving  the  small  faint  nebulous  nucleus  with 
scarcely  a  trace  of  a  tail  after  the  14th,  was  very  remarkable. 

On  the  16th  and  17th  I  could  see  no  tail  through  the  equa- 
torial, the  nucleus  being  reduced  to  a  mere  hasy  speck.  The 
length  and  brightness  of  the  tail  led  me  to  expect  a  aright  and 
large  nucleus ;  but  on  the  6th,  when  it  was  first  caught  sight  of 
by  Mr.  Ellery,  it  was  so  faint  as  to  leave  some  doubts  as  to  its 
identity.  Mr.  Ellery,  in  his  telegram  to  me,  says: — u  Faint 
nebulous  point,  perhaps  nucleus,  observed  last  night  (the  6th) 
B.A.  22°  48',  dec.  32°  367' 

The  tail  I  considered  was  brightest  on  the  evening  of  the 
2nd,  when  I  first  saw  it.  It  then  appeared  as  a  narrow  auroral- 
like  streak  of  light,  extending  from  the  mists  on  the  horison, 
Sirhaps  a  little  N.  of  S.W.,  up  to  and  passing  nearly  through 
elta  1  and  Delta  2,  and  Beta  Gruis,  the  upper  extremity,  from 
about  Delta  Grins,  curving  sharply  to  the  south.  On  the  fol- 
lowing evening,  the  3rd,  clouds  hung  about  the  S.W.,  obscuring 
the  view ;  but  as  they  cleared  off,  the  tail  was  well  seen.  It 
was  somewhat  broader  than  on  the  2nd,  and  perhaps  a  little 
brighter  than  the  Nubecula  Minor,  but  not  so  bright  as  the 
larger  Magellan  cloud.  Boughly  speaking,  the  tail  had  shifted 
about  8°  to  the  north,  the  stars  Tketa  and  Iota  Gruis  lying 
on  the  northern  edges  of  the  tail,  which  in  its  curvature  was 
nearly  concentric,  with  a  line  passing  through  Delta  1,  Delta  2, 
Beta,  and  Eptilon  Gruis,  extending,  as  far  as  my  eye  could  trace 
it,  to  an  altitude  of  about  27°.  A  low  bank  of  cloud  cut  off  the 
view  of  the  lower  portion  or  head  of  the  comet,  which  was  pro- 
bably not  far  from  Beta  Pisces  Australia,  at  the  time  hid  by 
cloud.  I  see  I  made  a  note  that  the  tail  was  brighter  than  on 
the  2nd,  but  this  I  think  was  due  to  its  greater  altitude,  its 
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greater  breadth,  and  perhaps  also  to  contrast  with  the  dark 
clouds.  I  saw  it  on  the  2nd,  first  in  strong  twilight,  and  for 
some  time  took  it  to  be  an  auroral  streak,  till  its  fixity  and 
freedom  from  pulsation  indicated  its  true  character.  I  may 
here  say  that  tne  comet  appears  to  have  been  seen  by  several 
persons  on  Sunday  evening,  the  1st,  and  by  Mr.  Blessing,  of 
Seppeltsfield,  on  Saturday,  the  81st  of  January. 

On  the  4th  I  saw  the  tail  as  early  as  8  o'clock,  and  later, 
when  the  twilight  had  died  out,  it  was  very  bright.  I  could  trace 
it  down  to  Beta  Pisces  Australia,  which  star  was  near  the  ex- 
tremity, on  the  northern  edge ;  but  I  thought  wholly  immersed 
in  the  tail.*  In  this  position  Beta  Pisces  Australia  was  probably 
mistaken  by  many  persons  for  the  nucleus,  of  which,  however, 
I  could  see  no  trace.  The  tail  could  be  followed  nearly  up  to 
and  pointed  directly  towards  Eta  Phoenicia,  or  to  an  altitude  of 
85°.  Better  eyes  could  probably  trace  it  further.  Theta 
Phoenicia  was  within,  but  nearly  on  the  northern  verge, 
and  the  tail  was  broadest  and  brightest  a  little  below  that  star 
— about  li°  wide,  gradually  tapering  towards  each  extremity. 
The  tail  was  about  as  bright,  or  a  little  brighter,  than  the 
smaller  Magellan  cloud,  which  in  structure  it  much  resembled, 
and  could  be  seen  much  better  with  the  naked  eye  than  through 
a  telescope. 

On  Feoruary  5  the  tail  was  not  so  bright ;  first  seen  about 
8.10 ;  later  it  reached  up  to  Zeta  Phoenicia,  say  40°  or  beyond, 
passing  through  BpsUon  Phoenicia,  the  head  being  to  the  south 
of  Fomalhaut.  It  was  only  slightly  curved  to  the  south,  the 
upper  end  straightening  as  the  tail  swings  over  to  the  north. 

Feb.  6.  Fainter  and  less  curved.  Now  extends  to  Chi 
Eridani,  perhaps  further.    Air  thick  on  horizon. 

Mr.  Mann,  telegraphing  from  Mount  Gambier,  thus  de- 
scribes its  appearance  this  evening : — 

"  Feb.  6,  midnight.  Beautiful  clear  night.  I  went  to  the 
top  of  the  mount  near  the  lakes  to  observe  the  comet.  It  has 
no  nucleus,  but  tail  fades  away  at  some  distance  above  the 
horizon  (»'.«.,  cannot  be  traced  down  to  horizon).  At  lOh.  80m. 
tail  scarcely  visible,  and  gradually  faded  away ;  position,  S.W. 
by  S.  When  at  its  brightest  about  9  o'clock  it  extended  over 
about  one-fifth  of  the  sky.     At  no   time  was  the  tail  well 


*  Dr.  Bone,  of  Oastlemaine,  in  Victoria,  olaims  to  have  seen  the  nucleus 
a  field-glass  on  the  4th,  and  gives  its  position  B.  A  22h.  49m.  5s., 
dee.  88°  85'.  This  would  bring  it  close  to  Gamma  and  Delta  Pisces  Australis 
88b.  46m.  88s.,  and  88h.  49m.  5s.,  and  dee.  respectively  88°  11'  and  88° 
The  position  given  by  Mr.  Ellery  on  the  4th  was  BJL  28h.  48m.v  dee. 
_  _  J6".  Dr.  Bone's  position  is  either  wrong,  or  he  most  have  mistaken 
some  star  for  the  nucleus,  and  if  so  it  was  probably  either  Qamma  or  Delta 
Pisces  Australis. 


The  comet  was  seen  this  evening  (6th)  at  the  telegraph 
station  on  the  River  Katherine,  in  the  Northern  Territory,  by 
Mr.  Murray ;  also  at  Pine  Creek,  and  by  Mr.  Little  at  Port 
Darwin.  I  telegraphed  its  position  to  Singapore,  but  it  was 
not,  I  think,  teen  there. 

On  Feb.  7  the  tail  was  much  fainter  and  reduced  to  a  than 
nebulous  streak,  extending  from  a  little  above  Fomalhaut  op 
to  Kappa  Eridani,  passing  through  Alpha  Phoenicia. 

Feb.  8.  Comet  fainter,  and  now  has  a  slight  curvature  north- 
wards. Can  be  traced  from  a  little  north  of  Fomalhaut,  p&et 
and  north  of  Alpha  Phoenicia,  and  Gamma  Phoenicia  being  on 
the  northern  edge,  up  to  and  pointing  a  little  north  of  Kappa 
Eridani.  I  lost  it  a  little  beyond  that  star,  but  Mr.  Cooke 
could  trace  it  up  nearly  to  the  zenith. 

Feb.  9.  Looked  carefully  for  nucleus,  but  could  not  see  it. 
A  bank  of  stratus  below  Fomalhaut  on  S.W.  horizon,  and 
atmosphere  thick.  The  tail  now  passes  a  little  north  of  *  and  r 
Phoenicia,  a  little  south  of  Delta  and  ISptilon  Eridani,  above 
which  I  lost  it,  but  my  young  assistant,  Mr.  Cooke,  who  has  very 
sharp  eyes,  said  he  could  trac>  it  nearly  up  to  the  four  stars, 
Alpha,  Epiilon,  Seta,  and  Gamma  Columbia  (a  short  distance 
west  of  the  zenith),  towards  which  it  points. 

No  special  notes  were  made  on  the  10th  and  11th,  except 
that  the  tail  was  rapidly  getting  fainter. 

On  the  12th  I  succeeded  in  detecting  the  nucleus,  and  got 
some  differential  measurements  in  B..A.  and  Dec.,  comparing 
it  with  a  star  of  5£  magnitude,  No.  103  in  the  British  Associa- 
tion's Catalogue  (29  in  the  Melbourne  Catalogue),  and  a  small 
star  of  the  10th  or  10-llth  magnitude,  being  one  of  four  small 
stars  forming  a  pretty  trapezium  in  Sculptor,  which  were  in  the 
same  field  as  the  nucleus,  and  to  the  south  of  the  comet.  The 
nucleus  was  a  faint  nebulosity.  I  could  see  no  central  condensa- 
tion, and  could  only  just  trace  the  tail  in  the  field  of  the  equatorial 
finder,  although  it  could  be  seen  with  the  eye  as  a  faint  streak 
of  light  in  the  sky.  At  lOh.  lm.  the  comet  followed  B.A.C. 
103  ;  2m.  22s.  and  14m.  further  south  in  declination.  Its  ap- 
proximate position,  therefore,  was  E.A.  Oh.  24m.  18s. ;  Dec.  83° 
55'  south. 

On  the  13th  I  again  got  some  good  measurements,  using  a  star 
of  the  8th  magnitude,  which  I  have  not  found  in  any  catalogue, 
and  whose  place,  therefore,  will  have  to  be  obtained  with  a 
transit  circle  on  the  meridian. 

The  comet  at  9b.  27m.  followed  the  star  2m.  24s.,  and  was 
10'  to  the  south  in  declination. 


\jn    xne  lonncr  evening  n  was  compared  witn  z>..a..i_,.  aov, 
from  which  its  approximate  position  was  found  to  be 
B.A.,  lo.  29m.  26s.  >  .,  ln.    lw, 
Dec.,  81°  21' south  t»*  "*•!=■ 
On  that  evening  I  thought  I  could  occasionally  see  a  slight 
»tell»r  condensation,  but  this  was  not  confirmed  on  the  follow- 
ing evening,  when  its  appearance  in  the  8-inch  equatorial  was 
that  of  a  faint  nebulous  telescopic  comet,  without  any  defined 
nucleus.    As  I  have  before  said,  it  would  bear  no  illumination 
of  the  Held,  and  the  measures  were  taken  at  the  comb  of  the 
micrometer.    The  tail  could  at  times  be  just  traced  in  the  field 
M  a  alight  elongation  of  the  nebula.    The  reference  star  used 
on  the  17th  was  Lacaille  No.  522.    It  cannot  be  found  in  any 
other  or  modem  catalogue,  and  its  position,  therefore,  requires 
verification.    The  approximate  place  of  the  comet  deduced 
from  fourteen  measures  in  R.  A,  and  ten  in  declination  was — 
R.A.,  lh.  Urn.  16s. ;  Dec.,  80°  18'  at  lOh.  5m. 

I  have  been  unable  to  identify  the  comet  with  any  previous 
one.  Ho  orbit  has  been  calculated,  and  in  fact  the  few  obser- 
vations! we  have  obtained  are  insufficient  to  give  more  than  a 
very  rough  approximation  to  its  path.  Whether,  therefore,  it 
is  a  new  friend  or  a  regular  denisen  of  our  system  I  cannot 

»y. 

With  comets,  as  you  are  aware,  the  space  through  which  we 
can  follow  them  is  often  too  limited  to  enable  us  to  deduce  an 
elliptical  orbit.  A  parabola,  and  in  some  instances  an  hyper- 
bola, will  satisfy  all  the  observations,  and  in  that  case  no 
period  of  revolution  can  be  obtained;  in  other  words,  we 
cannot  say  whether  the  comet  will  soon  return  to  us,  or 
whether  it  will  go  on  to  other  systems  far  away  in  the  infinite 
apace  by  which  we  are  surrounded.  We  are,  however,  helped 
by  knowing  the  velocity  of  its  motion.  For  instance,  it  has 
been  shown  that  if  a  comet  at  a  distance  from  the  sun  of  about 
82,000,000  travelled  at  a  rate  of  26  miles  a  second,  it  would 
describe  a  parabola;  and,  therefore,  unless  arrested  in  its 
course  by  the  action  of  one  or  more  of  the  larger  planets,  it 
would  never  return. 

Many  comets  to  which  a  parabolic  orbit  has  been  assigned 
no  doubt  move  in  very  elongated  ellipses,  and  will  and  do 
return  to  us  after  long  intervals. 

Now,  the  position  of  a  comet's  orbit  in  space  is  fixed  : — 

1.  By  the  inclination  of  the  orbit  to  the  ecliptic. 

2.  The  points  of  intersection  with  that  plane — i.e.,  the 

longitude  of  its  ascending  and  descending  nodes, 
8.  The  longitude  of  perihelion. 


To  which  may  be  added  as  a  farther  means  of  identification, 
whether  the  direction  of  its  motion  is  direct  or  retrograde. 

In  catalogues  of  comete  these  elements  are  given,  and  when 
any  new  comet  comes  into  new,  and  the  elements  of  its  orbit 
are  determined  from  the  observations  made,  we  cm.  compare 
these  elements  with  those  of  older  comets,  and  thus  ascertain 
whether  it  has  ever  been  seen  before. 

Bright  comets  have  been  regarded  by  the  ancients  with  awe 
and  dread,  and  thug  influenced  they  have  fortunately  left  us 
pretty  reliable  records  of  their  apparitions,  and  from  these 
Mr.  Hind  was  able  to  trace  successive  appearances  of  HsJJey's 
comet — which  we  last  saw  in  1885  and  86 — as  far  back  aa  11 
B.C.,  and  in  a.d.  66  it  hung  as  an  avenging  sword  over  Jeru- 
salem, then  besieged  by  Titus. 

In  like  manner  the  splendid  comet  of  1680  was  identified, 
with  some  degree  of  probability,  with  the  comets  of  581  and 
1106,  and  the  year  of  Caesar's  death. 

"With  regard  to  the  comet  of  this  year  I  find  that  the  longi- 
tude of  its  ascending  node  is  about  128°,  and  the  inclination 
to  the  ecliptic  about  88°.  It  probably  passed  its  perihelion 
at  the  end  of  January.    Its  motion  is  direct. 

Mr.  Jones,  of  Gawler,  says  he  first  saw  what  he  believes  to 
be  the  same  comet  some  weeks  earlier.  It  was  then — (I  use 
his  own  words  as  published  in  the  papers) — mistaken  for  a 
nebulous  star  about  8°  east  of  the  Nubecula  Minor,  and 
that  three  days  later  the  same  object  was  2°  to  the  east- 
ward, had  become  brighter,  and  had  assumed  an  oval  configura- 
tion. I  fail  to  identify  this  object  with  our  recent  visitor, 
and  must  express  my  regret  that  Mr.  Jones  did  not  announce 
his  discovery  of  a  new  comet  at  the  time.  I  shall  be  glad  now 
to  receive  particulars  of  his  observations.  Mr.  Jones  further 
appears  to  think  that  the  comet  of  1880  and  Faye's  comet  are 
one  and  the  same.  Now,  I  was  fortunate  enough  to  observe 
Faye's  comet  in  1860  and  1861  at  Cambridge.  We  were  the 
first  to  re-discover  it  on  November  28, 1860,  and  followed  it  up 
till  the  month  of  March  following.  It  was  excessively  faint 
even  through  the  twelve-inch  Northumberland  telescope,  and 
was,  I  think,  seen  at  only  two  other  observatories — Cambridge, 
in  America  (where  they  got  two  observations),  and  at  Berlin. 
It  bears  no  resemblance  to  the  late  comet,  and  has  a  different 
orbit    It  reaches  its  perihelion  in  November  this  year. 
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ON    THE    CHABACTEEISTICS    AND    DISTBIBUHON 

OF  THE 

Native  and  Naturalised  Plants 

about  ardrossan, 

yobke's  peninsula. 

By  Otto  Teppib,  F.L.S.,  Corr.  Member. 
[Bmd  April  6,  1880.] 

[Plate  IV.] 

At  the  desire  of  the  eminent  botanist,  Bavon  P.  yon  Mueller, 
K.C.M.G.,  M.  A  Ph.  D.,  F.R.S.,  Melbourne,  I  commenced  in 
the  second  half  of  last  year  to  utilise  some  of  my  leisure  by 
collecting  the  plants  of  the  neighbourhood  of  Ardrossan,  with 
the  view  thereby  to  elucidate  the  floral  aspect  of  the  Peninsula, 
as  a  narrowly  circumscribed  and  almost  isolated  area.  Being 
limited  in  time  and  means  of  locomotion,  the  area  examined  is 
necessarily  small,  mainly  comprised  within  a  radius  of  three  or 
four  miles.  A  few  excursions  have  been  made  to  Yorke  Valley 
(two  miles  E.  of  Maitland)  near  the  middle  of  the  Peninsula, 
and  one  to  Kilkerran  and  the  West  Coast,  in  which  I  was 
greatly  assisted  by  Mr.  Wundersite,  to  whose  kindness  my  best 
thanks  are  due.  Another  excursion  was  made  to  Muloowurtie 
and  Pine  Point,  but  rather  too  late  in  the  season.  A  few 
plants  were  obtained  from  Kalkabury,  14  miles  N."W.  from 
here. 

The  dried  specimens  were  forwarded  to  Baron  F.  v.  Mueller 
who  most  obligingly  named  them,  and  afterwards  revised  t> 
arrangement.     Considering  the  labour  this  entails,  au T 
increased  scientific  value  it  gives  to  the  work,  great  tb* 
due  to  the  honorary  member. 

The  accompanying  "  List  of  Plants  "  represent 
of  the  undertaking ;  but  the  whole  of  the  A<* 
omitted  on  account  of  incompleteness,  with J" 
the  Filicesand  Musci  (four  species),  wh* 
that  occur  in  the  area  examined. 

To  the  names  of  the  plants  are 
indicating  the  geological  formatkr 


in  una  WDte  snowing  ul 
"coast"  includes  the  sea-beach  as  well  as  the  adjoining  plain. 
The  soil  of  the  latter  consists  everywhere  of  an  arenaceous, 
somewhat  saline  clay,  derived  partly  from  tertiary  and  partly 
from  primary,  or  even  plutonic  rocks,  and  cover*  (in  variable 
dimensions)  loose,  globular  limestone  concretions.  Some  plants, 
characteristic  of  certain  formations,  mark  this  conspicuously ; 
for  example,  the  native  tobacco,  Nicotiana  txaveoleiu,  Lehmsnn, 
which  flourishes  on  soil  derived  from  primary  rocks  in  the 
North,  occurs  here  among  the  sandstones  and  marbles  of  the 
hills  near  Ardrossan,  but  accompanies  the  debris  along  the 
gullies  to  within  a  few  yards  of  the  sea  shore.  This  seems  the 
case  also  with  other  formations,  which  largely  explains  the 
sometimes  strange  intermixture  of  plants.  But  it  appears  to 
me  that  plants  prefer  certain  rocks  less  for  their  chemical  than 
for  their  physical  properties;  thus  plants  affecting  tertiary 
soils,  such  as  Calycothrix  tetragons  seem  to  cling  as  well  to  the 
newer,  loose  aggregated  limestones  as  to  the  silicious  grits, 
while  the  dense  travertines  are  associated  mostly  with  the  same 
plants  that  grow  beside  primary  conglomerates,  schists  and 
granite.  Ot  these  I  mention  Mvoporvm  vitconm  and  Dodoiur* 
tritconm.  By  the  term  "  general'  (G.)  those  plants  are  denoted 
which  flourish  indiscriminately  on  all  formations,  provided  the 
conditions  of  the  surface  soil  be  favourable  to  vegetable 
growth.  Examples  in  point  are  our  two  principal  mallees, 
JBucalyplvt  oleoia  and  E.  gracilis,  which  cover  the  greatest  area 
of  the  Peninsula.  Others  are  most  grasses,  several  Goodenias, 
Dampiera  rotmarinifolia,  Bunaria  rpinota,  WaUenbergim 
gracilis,  and  almost  all  introduced  weeds. 

A  few  words  about  the  lateral  arrangement  of  the  geological 
features  may  not  prove  superfluous  in  rendering  the  following 
remarks  more  lucid.  The  appended  diagramatic  section  (Plate 
IT.)  illustrates  roughly  the  configuration  of  the  Peninsula 
from  Ardrossan  westward  to  Point  Pearce  Peninsula.  The 
distance  from  sea  to  sea  is  about  26  miles,  and  the  greatest 
elevation  is  attained  by  the  double  ridge  at  Maitland,  between 
which  is  Torke  Valley.  The  heights  in  the  sketch,  which  are 
much  exaggerated,  are  about  800  feet  in  elevation,  those  at 
Maitland  probably  above,  and  those  at  Ardrossan  below  the 
average.  The  chief  geological  features  are  indicated  in  the 
sketch.  The  width  of  the  ArdroBsan  coast-plain  is  about  a 
mile ;  that  of  Kilkerran  two  or  three  miles.  The  tertiaries 
form  narrow  bands  on  the  east  coast,  not  exceeding  a  few 
hundred  yards  in  width,  near  the  summit  of  the  hills  and  fol- 
lowing their  convolutions.  Those  on  the  west  coast  are  only 
inferred  from  the  vegetation,  Ac.,  and  form  a  belt  some  two  or 
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three  miles  across.    The  soil  covering  the  several  formations 
is  everywhere  a  more  or  less  sandy  clay,  rarely  replaced  by 

{rare  sand,  with  this  difference  in  the  substratum,  that  the 
oose  limestone  concretions  on  the  newer  are  replaced  by  a 
solid  travertine  on  the  older  formations,  the  respective  rocks 
only  protruding  at  rare  and  wide  intervals,  just  about  sufficient 
to  surmise  the  real  nature  thereof.  It  will  be  noticed  by  the 
diagram  that  the  primaries  occupy  by  far  the  largest  area. 
They  consist  chiefly  of  granite,  gneiss,  quarfoites,  sandstones, 
and  conglomerates  from  the  Ardrossan  to  the  first  medial 
ridge.  This  fact  partly  accounts  for  the  monotony  and  poverty 
of  the  vegetation,  especially  if  it  be  remembered  that  the 
physical  properties  of  the  limestones  favor  a  rapid  percolation 
of  the  rainwater,  thus  producing  a  scarcity  or  rather  absence 
of  surface  moisture.  At  Yorke  Valley  and  west  of  Maitland 
a  more  tenacious  and  retentive  clay  prevails  (probably  derived 
from  decaying  slates),  and  consequently  vegetation  is  much 
more  luxuriant. 

A  few  words  on  the  temperature  and  other  meteorological 
relations  may  not  be  amiss.  As  to  the  first,  the  observations 
scarcely  extend  beyond  the  neighbourhood  of  Ardrossan,  and 
appears  to  be  similar  as  at  Port  Adelaide  and  the  Semaphore. 
In  winter  it  is  mild,  frost  is  scarcely  known,  and  the  ther- 
mometer is  seldom  less  than  55°  F.  in  the  daytime.  In  summer 
it  has  been  observed  as  high  as  116°  in  the  shade  (19/1/80), 
but  the  nights  are  always  cool.  The  annual  rainfall  is  about 
equal  to  the  average  of  the  province ;  rain  falls  frequently, 
but  generally  light,  and  of  short  duration.  The  winds  seem 
more  regular  than  on  the  main  land.  During  the  warmer 
season  the  cool  south-east  is  the  most  prevailing ;  it  is  ever 
accompanied  by  dry  and  fair  weather.  In  winter  and  early 
spring  the  south-west  bears  sway,  generally  dry ;  it  sometimes 
brings  heavy  showers,  and  is  always  cold  and  bracing.  The 
north-west  winds  are  not  very  frequent,  even  in  summer,  when 
they  are  as  hot  as  elsewhere ;  but  in  their  train  ever  comes  a 
speedy  change  and  often  rain ;  in  fact,  they  are  the  true  rain 
winds,  as  far  as  steadiness  and  continuity  goes.  The  rarest 
winds  are  those  from  the  east,  very  cold  and  cutting,  and  when 
accompanied  with  rain  Australians  do  feel  it  cold.  The  changes 
in  the  weather,  in  the  whole,  appear  to  occur  very  regularly 
in  the  following  sequence  : — S.B.,  cool,  fair,  dry ;  E.,  cold  and 
dry,  sometimes  drifting  rain ;  N.E.  and  N.,  hot,  sultry,  dry, 
cumulus  clouds  gathering,  either  followed  by  steady  rain,  the 
wind  gradually  shifting  through  "W.  to  S. W.,  with  the  rain 
breaking  up  into  showers,  frequently  very  heavy ;  or  the  wind 
suddenly  shifting  to  the  S.W.,  driving  clouds  of  dust  before  it, 
and  cooling  the  air  within  an  hour  or  less  from  116°  down  to 
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70°  or  leas,  in  which  case  no  rain  follows  except  some  light 
local  tbundershowers. 

Whirlwinds  are  very  rare  about  Ardrossan  (this  place  is 
about  45  miles  north-east  of  Port  Adelaide). 

During  the  prevalence  of  north-east  and  north-west  winds 
the  shores  of  the  mainland  can  be  plainly  discerned,  sometimes 
in  curiously  distorted  outlines  (25th  August,  1879),  and  then 
the  Port  Adelaide  Light  is  seen  distinctly  at  night,  which 
is  not  the  case  when  the  south-east,  south,  and  south-west 
winds  blow.  The  distance  between  the  shores  of  St.  Vincent's 
Gulf  at  Ardrossan  varies  from  20  to  35miles. 

The  total  number  of  species  contained  in  the  list  amounts  to 
363,  exclusive  of  eight  remarkable  and  well-defined  varieties, 
comprised  in  206  genera  and  67  orders.  Most  of  them  have 
been  gathered  around  the  port  of  Ardrossan.  Of  those 
obtained  elsewhere,  the  name  of  the  locality  has  been  appended 
to  the  name ;  thus  30  are  recorded  as  peculiar  to  Yorke  Valley 
and  the  adjoining  hills  to  the  east ;  twelve  from  Kilkerran. ; 
nine  from  Muloowurtie ;  and  twelve  from  Maitland  Boad,  by 
which  is  meant  the  low  tract  of  ground  between  the  Ardrossan 
and  Yorke  Valley  ridge  of  hills. 

The  following  table  indicates  the  geological  distribution  of 
plants,  according  to  the  present  state  of  inquiry : — 


Formation. 

Abbreviat 

DieotyledL 

MonoootjL 

AiootjjietL 

Total. 

Coast  and  Coastplam . 
Ooastplain  A  Tsrtiariea 

Tertiaries  6  Primaries 

Common  to  all,  general 

Total    ..     .. 

0. 
0.  and  T. 

T. 
T.  and  P. 

P. 

O. 

74 
27 
21 
82 
81 
70 
1 

14 

12 

4 

8 

11 

19 

1 

1 
0 
0 
0 

1 

2 

0 

69 
89 
25 
85 
98 
91 
2 

•  •        •  • 

808 

ineL8var. 

64 

4 

871 

It  will  be  seen  that  the  coastlands  furnish  the  greatest 
number  of  species,  vis.,  208,  or  about  61  per  cent.;  the 
tertiaries  the  smallest,  with  184,  and  the  primaries  with  204, 
seeming  somewhat  richer.  But  the  aspect  changes,  when  we 
consider  the  respective  areas  occupied.  Then  we  see  at  a 
glance  that  for  any  given  equal  extent  the  tertiaries  present 
the  greatest  variety,  especially  if  we  consider  the  eastern  coast- 
plain  as  belonging  to  the  tertiaries  voider  the  influence  of  the 


air  (for  which  there  are  good  reasons).  Under  this  view 
the  scantiness  and  monotony  of  the  primary  regions  will  fully 
reveal  itself,  as  many  of  their  peculiar  forms  of  vegetation  are 
very  local,  and  frequently  of  solitary  occurrence. 

The   aspect  of  the  plant  world  of  Yorke's  Peninsula  in  the 
whole   much  resembles  that  of  portions  of  the  Murray  Scrub 
between  Callington  and  Swanport,  and  bears  a  decided  desert 
character  between  Ardrossan,   x  orke  Valley,  and  Kalkabury, 
and  again  some  portions  of  Kilkerran,  brought  about  by  the 
total   absence  of  natural  springs  and  flowing  water,  and  the 
permeability  of  the  soil.      The  coast-plain  and  other  open 
patches    are  thickly  studded  with  large  tufts  of  grass-like 
Cyperaoea  and   Xerotidew.     The    most    common  is   Cladium 
lanjgrerum,  with  cylindrical,  needle-like,  pungent  leaves,  asso- 
oiated   with  four  species  of  Xerote*  and  one  of  Lepido$perma 
(undetermined),  the  latter  distinguished  from  the  preceding  by 
its    fiat,    leaf-like   flower-stalk.     The  most  common  of   the 
Xierotids  is  X.  etfusa.    All  these  are  almost  useless  as  food  for 
domestic  animals,  and  lend  to  the  landscape  a  weird,  forbid- 
ding aspect.    Among  their  tufts  other  grasses  find  a  precarious 
domicile,  of  which  Stipa  scabra,  8.  crinita,  Danthonia  penicillata, 
JBoa  caespitosa,  and  Agrapgrum  scabrum  are  the  most  conspi- 
cuous, together  with  the  introduced  Festuca  bromoides,  Koeleria 
phleoides,    and  Hordewm  murinum.      Anthistiria  ciliata,    the 
"  kangaroo  grass,"  is  in  the  whole  very  scarce.    Wherever  a 
fire  sweeps  away  the  scrub,  Stipa  semibarbata  and  S.  arutiglumi* 
appear   in  prolusion,  often  growing  a  stalk  three  to  five  feet 
high,  producing  a  singular  effect  at  certain  seasons  by  their 
large  waving  seed-plumes.    During  the  season  of  spring  these 

frasslands  are  enlivened  by  the  thousands  of  yellow  and  white 
owers  of  many  Composites,  Goodenoviete,  and  Orchids,  the 
blue  of  Wdhlenbergia  gracilis,  the  blue  or  pink  of  Dampiera 
rotmarini/blia,  and  many  others ;  few  only,  among  which  is 
Stackhousia  linarifolia,  being  at  all  remarkable  for  any  pleasant 
scent.  Of  shrubs,  dotting  the  open  country  near  Ardrossan, 
Ac.,  the  most  remarkable  are  the  low,  dense  Styphelia  patula, 
with  dark  green,  glabrous,  myrtle-like  leaves  and  red  edible 
berries ;  Hakea  rugosa  and  the  unavoidable  Bursaria  spinosa, 
with  its  large  white  clusters  of  snow-white  flowers,  but  very 
spiny  branches. 

Cfrevillea  Huegeli  and  a  variety  of  Eremophila  Broumii,  both 
with  fine  red  flowers,  occasionally  find  their  way  from  the  hills 
to  the  plain,  increasing  the  variety  agreeably  in  company  with 
the  much  smaller  Pimelea*,  dressea  in  a  profusion  of  white  or 
yellow.  Jjarger  shrubs  are  Acacia  Osswaldi,  with  rigid  dense 
foliage,  semi-arborescent,  and  Geijeraparviflora,  many  stemmed, 
with  dense  light  green  foliage,  steeped  from  September  to 


but  the  latter  only  in  company  of  mallee  wherever  it  approaches 
the  shore.  This  is  the  largest  of  its  kind  here,  mostly  forming 
arborescent  shrubs,  eminently  social,  and  covering  considerable 
tracts  almost  exclusively,  but  also  growing  into  trees  some  ten 
or  fifteen  feet  high.  It  likewise  flourishes  on  the  Muloowurtie 
Hills  (Ardrossan  marble).  Upon  it  Lorattfksu  Melaleuca  is 
found  parasitically ;  at  the  last  mentioned  locality  profusely ; 
near  Ardrossan  seldom.  On  dry  watercourses  the  graceful 
JSremophiia  longifolia  is  sometimes  met  with.  It  is  a  tree  about 
ten  or  twelve  feet  high,  with  pendent  branches  and  large 
yellowish  red  flowers  in  great  number ;  also  groups  of  Seaevol* 
spineseens  and  Lyciim  avttrale  occur;  the  former  often  infested 
with  hairy  galls,  looking  like  tufts  of  white  wool.  The  mallee- 
scrub — here  principally  formed  of  only  two  species,  JBueaiyptsu 
oleosa  and  B.  gracilis;  while  another,  B.  vncmata,  is  more 
local — covers  the  greater  part  of  the  interior,  sometimes  ex- 
tending to  the  very  edge  of  the  shore  cliffs,  either  for  some 
distance  or  only  lining  the  banks  of  watercourses.  In  its 
company  is  then  found  the  fine  ornamental  shrub,  A.tyxia 
fatxtfolia,  with  dark  green  glabrous  leaves  (whitish  yellow  when 
young),  white  spiral  flowers,  and  bright  red  berries.  The  latter 
are  very  attractive  for  the  eye,  but  obnoxious  to  the  teste.  This 
shrub  sometimes  forms  close  thickets,  even  on  the  incline  of 
the  shore.  The  native  peach,  SantaUtm  acuminatum,  and  the 
popularly  termed  "  poison  tree,"  Pittosporvm  phillyrtooides,  are 
plentiful.  The  profuse  red  or  orange  coloured  berries  of  the 
latter  are  bitter,  but  not  poisonous ;  thus  the  popular  name  is 
a  misnomer. 

A  remarkable  plant  is.  Exocarptu  apkyll<i,  which  seems  to  repre- 
sent savage  obduracy  as  a  shrub,  with  inextricably  intertwined 
stems  and  branches,  no  leaves,  thickly-set  thousands  of  minute 
flowerets,  and  abominably  bitter  red  berries  ;  and  as  a  stunted 
tree,  appears  to  picture,  with  its  pendent,  stiff,  dead-looking 
branches,  the  hopeless  despair  of  one  lost  in  these  dreary 
thickets.  At  the  foot  and  along  the  face  of  the  cliffs,  where- 
ever  offering  a  hold,  Atriplex  ctneretu,  Nitraria  Sehobori,  and 
Tetragonia  implexieome,  with  other  salsolaceous  plants,  Myo- 
porum  insulare  and  Alter  axillaris  flourish.  The  last  is  a  tall 
shrub  and  forms  large  thickets,  with  Bunaria  tpinota  in  sandy 
beaches, beyond  thereachof  high  water,  occasionally  interspersed 
with  Casuarina  quadrivalmt,  and  (but  rarely)  Freiicla  verrucosa, 
which  latter  prefers  higher  sandy  or  rocky  soil  generally. 
"Wherever  the  scanty  surface-waters  of  the  land  find  exit  at 
the  foot  of  the  cliffs  under  the  sea  Band,  Soirpvs  nodosa*  indi- 
cates its  existence,  while  the  drier  dunes  are  fixed  by  the  rami- 
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JCxocarpu*  tpartao,  among  others,  is  also  found  in  th»  primary 
region*  chiefly. 

There  are  some  plants  very  remarkable  for  their  variability. 
Foremost  among  them  is  Sutaxia  empetrijblia.     The    typical 
form  is  a  loir  shrub,  with  Terr  small  pointed  leaves,  not  very 
closely  set,  the  branchlets  almost  at  right  angles  ;  its  follow 
flowers  hare  numerous  dark  streaks.    The  whole  shrub  seldom 
exceeds  twelve  inches  in  height;  the  stem  is  rarely  thicker 
than  a  goosequill,  and  is  found  on  all  formations.     Neex  tie 
Farara  Mine,  on  ferruginous  micaceous  schist,  it  appeavre  in  a 
totally  different  form,  entirely  prostrate,  and  closely  pressed 
to  the  ground.      The    longer,   narrower   leaves    are   densely 
crowded  along  the  numerous  short  branchlets,  the  flowers  *""<**> 
more  numerous  and  larger,  and  the  whole  plant  presenting 
quite  a  different  aspect.   Along  the  Maitland  road,  on  granitic 
or  quartzitic  soil,  it  assumes  a  much  larger  form,  attaining 
from  two  to  three  feet  in  height.    The  branchlets  are  not 
numerous,  very  supple  and  thin ;  the  leaves  soft,  and  about  si 
quarter  to  half  an  inch  long ;  the  flowers  of  a  pale  yellow.      It 
frequently  grows  side  by  side  with  the  first  mentioned  form, 
thereby  forcibly  exhibiting  the  great  contrast  between  "" 
To  this  large  form  the  name  Selerotkamnut  dfflww  had 
given,  but  it  has  been  reduced  to  the  rank  of  a  variety,  on 
account,  as  Baron  F.  v.  Mueller  says,  of  numerous  insensible 
gradations  from  one  into  the  other  having  been  discovered  at 
different  localities.     Waklenibergia  graeUia,  the  "  native  blue- 
bell," varies  in  sise  from  two  inches  high  and  a  minute  floweret 
(var.  qvadrtfida)  to  fifteen  or  sixteen  inches  in  height,  and  a 
usually  blue  flower  of  more  than  an  inch  in  diameter.     A  large 
white  flowering  variety  occurs  here.    Besides  the  difference  in 
the  flower,  the  form  of  the  leaves  also  varies  greatly. 

Vittadinia  auttralu,  common  everywhere  on  open  ground, 
presents  at  least  four  well-marked  varieties  in  flower  and  leaf. 
The  leaves  of  the  typical  BUlardiera  cymota  are  smooth  and 
dark  green,  whereas  those  of  the  variety  terieopkora  are  densely 
covered  with  white  hairs  on  both  sides. 

Of  other  notable  forms  either  in  flowers  or  leaf,  the  most 
conspicuous  are  Cometperma  volubilii,  Prwtantkera  eoeeinea,  and 
Eremopkila  Srovmii.  Of  variable  Orchids  may  be  mentioned 
Caladenia  pulcherrima,  of  which  C.  Patersoni,  B.  Br.,  is  one 
variety,  but  three  others  occur,  different  in  colour  and  form. 
Caladenia  defimit  varies  in  colour  from  blue  to  pink. 

Only  one  new  species  has  as  yet  been  discovered  by  me,  vis., 
a  small  Orchid,  in  respect  of  which  Baron  F.  v.  Mueller,  has 


ama.ll  ;  the  tubers  Urge,  globular.  It  grows  under  clumps  of 
m&llee,  and  appears  common  to  the  tertiary  and  primary  clays. 
It  is  rare,  and  blooms  in  April. 

2*laffianthut  Berthce  has  hitherto  only  been  found  between 
King  George's  Sound  and  the  Australian  Bight,  and  there  it  is 
rare,  aa  Baron  F.  v.  Mueller  informed  me.  It  occurs  about 
four  miles  west  of  Ardrossan  on  the  south  side  of  the  Maitland 
road  for  a  distance  of  about  two  miles  pretty  plentifully,  in 
company  of  Briottemon  lepidotttt  and  Malgania  lavandufacea. 
Heltpterwm  hstoranthum  had  also  hitherto  been  known  from 
W.  Australia  only ;  it  is  a  small  plant  and  of  rare  occurrence. 
Thysanotut  exatperatu*  and  Pterottylit  barbata  were  only  known 
from  one  spot  each  in  South  Australia,  the  former  from  the 
Flinders  lunge,  the  latter  from  near  Mount  Lofty;  both 
now  here  in  the  scrub,  near  Torke  Valley,  but  scantily, 
Swninsona  lax*,  B.  Br.,  on  the  contrary,  is  an  example  of  a 
plant  hitherto  not  known  to  occur  so  far  westward.     It  is  a 

tretty  plant,  and  has  only  been  seen  in  the  limestone  gorge 
ormed  by  Bogue's  Gully  in  the  Muloowurtie  hills.  Other 
plants,  the  localities  of  which  are  mentioned  as  new  by  Baron 
F.  v.  Mueller,  are  Dodonwa  htxandra,  Melaleuca  acuminata, 
Ooodenia  albijtora,  at  Kalkabury ;  Rihitcut  Wrava,  at 
Kilkerran ;  Datietia  ycnUtifolia,  low  ground  on  the  Maitland 
road  ;  Hydrocotyfo  capillarit,  ZHditctu  cyonopelalut,  Minuria 
tumdifolia  (the  fast  three  small  herbs),*and  Poa  lepida,  a  small 
but  pretty  grass  and  rather  rare.  Ttmpletonut  tulcata  is, 
besides,  remarkable  for  its  leafless,  flattened,  brittle,  light 
green  branches.    It  occurs  only  on  rich  clay  soil. 

Of  naturalised  weeds  88  are  enumerated  as  observed  and 
collected.  Some  of  them  are  happily  of  rare  occurrence  as 
yet ;  for  example,  Xawtkium  tpinotunt,  the  Bathnrst  burr,  and 
the  common  Scotch  thistle,  Onopordon  Acanthittm.  Others  form 
good  food  for  cattle,  as  Medicago  denticulata  (wild  clover),  and 
Polygonum  aviculare.  In  respect  of  a  few  I  feel  inclined  to 
consider  them  rather  as  cosmopolitan  vagrants  than  as  intro- 
duced forms,  having  known  them  30  years  ago  as  plentiful  as 
now  among  the  true  native  flora.  That  they  nave  become  more 
conspicuous  I  think  is  greatly  owing  to  the  suppression  of  many 
native  forms  through  the  browsing  of  cattle,  the  hardier  plants 
taking  the  place  of  the  more  delicate.  The  following  are 
adverted  to,  vis.,  Soneiut  oleraceut,  8.  atper,  Hypochoeri*  glabra, 
and  Geranium  deuterium  among  herbs ;  and  jfcttuea  bnmoidet, 
the  silver  grass,  among  Gramme*.  Orobanche  eernua  I  have 
only  met  once,  growing  by  the  side  of  the  road,  Kilkerran,  on 
decaying  vegetable  debris  and  sandy  soil.     It  is  a  small  pjant 


In  conclusion  it  mutt  be  stated  that  the  geological  distribu- 
tion of  the  plants  has  been  described  aa  hitherto  observed. 
Future  observations  may  disclose  reasons  to  alter  the  arrange- 
ment in  some  instances.  In  this  case  and  after  accumulation 
of  further  material,  I  shall  feel  happy  in  laying  the  result* 
before  the  Society. 


Native    and    Naturalised    Plants, 

ardrossan,  torre's  peninsula. 

Collected  by  Otto  Teppee,  F.L.S.,  Corr.  Member.  Named 
and  arrangement  revised  by  Basoh  F.  yon  Muelleb, 
K.C.M.G.,  F.R.S.,  tx.,  Hon.  Member. 

[Bead  April  6,  1880.] 

I.— NATIVE   PLANTS. 

DICOTYLEDONS. 
Ruruvcuucxs. 

Clematis  microphylla,  De  Candolle.    Or. 
Ranunculus  pamflorus,  Liaui.    P. 

DlLI.EKtACK.E. 

Hibbertia  strict*,  li.  Brown.     T. 

Papavebace.e. 
Papaver  aculeatum,  Thunberg.     Mai tl and  road.     P. 

CBUCIFERJE. 

Alyssum  linifolium,  Stephen.     Coast. 
Erysimum  brevipes,  F.  M.     Coast, 
lasiocarpum,  F.  M.    G. 
Stenopetalum  lineare,  B.  Broieu.     Coast. 

sphrerocarpum,  F.  2T.     Coast. 
Capsella  elliptica,  Meyer.     Coast, 
pilosula,  F.  M.     Coast. 
Lepidium  monoplocoides,  F.  M.    (3. 

Pittospohk.e. 
PittoHporum  ph  illy  rteo  ides,  Be  Candolle.     (J. 
Bursaria  spinosa,  Oavanillet.    Or. 


var.  sericophora,  F.  M.     Coaet.     T. 
Cheir&nthera  linearis,  A.  Cunnuufkaai.     T. 

Dbobebacka. 
Droaera  riandnligera,  Lehtnann.     T. 

Menziesu,  8.  Brovm.    Coast  and  T. 
Whittakeri,  .Pfon*A»«.     Kalkabury.     P. 

POLYGALJUB. 

Comesperma  volubile,  Labilladiere.     G. 

Fxaxkeniacks. 
Frankenia  lams,  Linni.     Swamps.     C. 

Phytolacca. 
Didymotbeca  theaioides,  .7.  Hooker.    Kilkerran.    T 

CaBTOPHTLLJ. 

Baponaria  tubuloaa,  F.  3£.    Coast  plain. 
Sagina  apetala,  Arduino.    P. 
Spergulaiia  rubra,  Pertoon.    Coast,  plain. 

var.  mo.rgins.ta.     Kilkerran,  west  coast. 

PoSTULACEjB, 

Olaytonia  calyptrata,  F.  M.    G 

corrigiolacea,  F.  M.    Coast. 
FicomuB, 

Meaembrianthemum  aequilaterale,  Haworth.     T.  and  P. 

auBtrale,  SoUmder.    G. 
Tetragonia  implexicoma,  J.  Hooker.    Coast. 

Salsolacejb. 
Rbagodia  Billardieri,  .B.  Brown.    Coast  and  T. 
nutans,  A.  Brown.     G. 
spineecens,  .£.  Broun. 

oar.  deltophylla. 
parabolic*,  S.  Brown. 
Cbenopodiiim  nitrariaceum,  F.  M.    Coast. 
micropbyllum,  F.  M     P. 

earinatum,  R.  Brown.     Swamp,  Mangrove  Point. 
Atriplex  paludoflum,  S.  Brown.    Swamp,  Mangrove  Point, 
cinerenm,  Poiret.    Coast, 
prostratum,  R.  Brown.    Ardrosnau.     Coast, 
Bnchylffiiia  tomentosa,  B.  Brown.     Coast. 
Kochia  rillosa,  Linttky.    Coast. 
Salsola  Kali,  IAmi. 

oppositifolia,  F.  M.    Swamp,  Mangrove  Point, 
brevifolia,  B.  Brown.    Coast. 


Halicorni*  austral™,  Fortter.    Kilkerran,  West  Coast. 

arbuscula,  It.  Awn.    Kilkerran,  Went  Coast. 

AXABAWTACIX. 

Ptilotus  npathulatus,  Point.     Open  ground,  G. 

PoLTSOWACliB. 

Bumex  Brownii,  Oampdera.     Open  ground,  G. 
Muehlenbecki*  adpressa,  Xeutner.     P. 

Maltac&x. 
Lavatera  plebeU,  Sim.  Coast  and  T. 
Plagianthus  Bertha),  F.  M.    Maitland  road,  P. 

spicatua,  Bentkam.     Muloowurtie,  P.,  burnt  moil. 
8ida  oorrugata,  Lindley.     P. 
Hibiscus  Wrayw,  Liiuiley.     Kilkerran,  P. 

Srsctliacm. 
Lasiopetalum  discolor,  Hooker.    T. 

Behrii,  F.  M.    T.  and  P. 
Baueri,  Stcetz.     P. 
Lntu. 
Linum  marginale,  A.  Cunningham.     G. 

ZlOOPHYLLBJE. 

Nitraria  Schoberi,  Linn/.     Coast. 
Zygophyllum  f  ruticulosum,  De  Candolle.     Coast. 

Billardieri,  De  Candolle.     Parara  Mine,  P. 

ammophilum,  F.  M.    Coast. 

glaucescens,  F.  31.    Muloowurtie  and  Ardros.  C. 

erenatum,  F.  M.    Coast  and  T. 

GtEAHIACl.2. 

Geranium  dissectum,  Linnd.     G. 
£rodium  cyguorum,  Neet.     G. 
Pelargonium  australe,  Willdtnow.      G. 

var.  erodioides,  Hooker.     G. 
Oralis  corniculata,  Linn/.     G. 

BUTACZ.S. 

Boronia  clavellifolia,  F.  X.    G. 
Eriosiemon  lepidotus,  Sprenael.    Maitland  road,  P. 
var.  sediflora. 
capitatua,  F.  If.    Maitland  road. 
Corrca  speciosa,  Alton.     G. 
Geijera  parriflora,  Lindley.    Coast. 


buraariiolia,  Hehr  and  Mueller.    T  and  Y. 
Baueri,  Endtieker.    P. 
hexandra,  £  Jf.     T. 
boroninf olia,  Q.  Don.    Torko  Valley,  P. 
humilis,  Endlicher.    Maitland  road,  P. 
etcnoiyga,  F.  M.    Parara  Mine,  P. 
Heterodendron  olenf olium,  Detfimt.    Ardrossan,  coaat. 

Sxackhovsu. 

Stackbousia  linarifolia,  Cunningham.    Coaat  and  T. 

URTICEi. 

Parietaria  debilis,  Fortter.    Coaat  and  T. 

EuPHOEBIACKjB 

TSupnorbia  Drummondi,  Boi—ier.     Open  low  ground,  G. 
Poranthera  microphylla,  Brongniart.     Burnt  ground,  G. 
Beyeria  opaca,  F.  M.    Coaat  and  T. 
Adrian*  quadripartita,  Oaudichaud.    Torke  Valley,  P. 

BbajDtacrx. 
Pomaderria  obcordata,  Fenzl.    T. 

racemoaa,  Hooker.     G. 
Spyridium  leucophractum,  F.  M.     T.  and  P. 
eriocephalum,  Fenzl.     T.  and  P. 
Cryptandra  amara,  Smith.     T. 

tomentoaa,  Lindley.     T. 

IiEeuxmou, 

Davieaia  genistifolia,  A.  Qwin.  Haitland  rd.,  loweet  ground,  P. 
Poltensea  tenuifolia,  B.  Brown.    Yorke  Valley,  P. 
Rutaxia  empetri folia,  SehUehteadal.    G. 

var.  diffusa.  Torke  Valley,  P. 
Templetonia  sulcata,  Bmtharn.  Maitland  road!,  P. 
Swamsona  phacoidea,  Bentham.     Coaat. 

laxa,  B.  Brown.    Rogue's  Gully,  Muloowurtie,  P. 
Glycine  clandeatina,  Wendland.     G. 
Kennedya  pro  strata,  B.  Brown.     Coaat  and  T. 

var.  albifiora.     Maitland,  P. 
monophylla,  Ventenat.     T.  and  P. 
Lotua  australis,  Serinm.    Coast. 

mt.,  Behriana.    P  hills. 
Indigoferm  australie,  Willd.    Bogue'a  Gully,  Muloowurtie,  P. 
Cassia  exoniopMla,  A.  Cmumgjum.    T.  and  P. 
heteroloba,  Lm&Uy.    T. 


Acacia  spinesoens,  Bentkam.     T.  and  P. 

hakeoidea,  Cvm*ung\am.     ArdroBsan.     C.  and  T. 

rigens,  A.  Cunningham.     Maitl&nd-road,  P. 

sclerophylla,  lAnaley.     G. 

Osswaldi,  F.  M.    Coast. 

notabilis,  F.  M.    Torke  Valley,  P. 

salicina,  Lindley.     G. 

longifolia,  Wittaenow.     T.  and  P. 

ear.  Sopbore,  B.  Brown. 
brachybotrya,  Bentkam.     Ardrossan,  P. 
microcarpa,  F.  M.    Torke  Valley,  swamp. 

KOSACSS. 

Acnna  ovina,  A.  Cunningham.  Coast. 
Ck&MTLacU. 
Tilbea  macrantha,  J.  Hooter.     Open  ground,  G. 

purpuraacens,  J.  Hooker.     Open  ground,  Q. 

rerticillaris,  Be  CandoUe.     Kalkabury,  P. 

HiLORAGE*. 

Haloragis  tetragyna,  fi.  Brown.    Torke  Valley,  P. 

ceratophylla,  Endlieher.     Maitland  road,  P. 

L&mtmts. 

Cassytha  melantha,  5.  Broum.  Q. 
pubescens,  fi.  Brown.  Q. 
glabella,  B.  Brown.    G. 

Mtstacex. 
Calycothrix  tetragona,  Labiliardiere.     T. 
Baxskia  crassifolia,  Linaley.     T.  and  P. 
Callistemon  coccineus,  J".  Jf.    Torke  Valley,  P. 
Melaleuca  acuminata,  F.  M.    G. 
parvifiora,  Lindley.    T. 
uncinata,  B.  Brown.     P. 
ericifolia,  Smith.     Coast. 

cor.  pustulata,  •/".  Hooker. 
Eucalyptus  gracilis,  F.  M.     6. 

uncinata,  Tnresaninow.     P. 
oleosa,  F.  M.     Q. 
odorata,  Benr.     P. 

incrassata,  Labill.    Torke  Valley,  clay-pans. 
UKBEixmas. 
Hydrocotyle  callicarpa,  Bnnge.    P.,  sandy  ridge. 

capillars,  F.  M.       P.,      " 
Didiecus  eriocarpus,  F.  M.    P.,  "        " 

cyanopetaluB,  F.  M.    P.,       *'        " 


Vittadinia  australis,  A.  Richard  (four  varieties).     G. 
Minuria  leptopkylla,  De  Oandolle.     G. 

Cunninghami,  Bentham.     Coast 
suasdifolia,  F.  M.    Kilkerran,  sea-beach. 
Calotie  hispidula,  F.  M.    Coast. 

lappulacea,  Bentkam.     Coast. 
Lagenophora  Billardieri,  Cattini.    P. 
«or.  Huegeli. 
Brachycome  pachyptera,  Tares.     Coaat. 
ciliaris,  Letting,     Coast,  T. 
collina,  Bentkam.     T.  and  P. 
tenella,  Turczaninow.     Coast. 
Elacnanthus  pusillus,  F.  M.    Coast. 
Myriocephalus  rhizocephalua,  Bentkam.     Kalkabury. 
Calocepnalus  citreus,  Letting.    Coast. 

Brownii,  F.  M.    Kilkerran,  western  coaat. 
AngianthuB  strictus,  Bentkam.     T.  and  P. 

tomentosus,  Wendiand.    Coast. 
Isoetopsis  graminifolia,  Turez.    Coast. 
Gnephosis  skirrophora,  Bentkam.     Burnt  ground,  G. 
Gnaphalodes  uliginosum,  A.  Grog.     G. 
Craepedia  Bichea,  Cattini.    Coast  and  T. 
Cassinia  Irevie,  B.  Brown.     T.  and  P. 

arcuata,  B.  Brown.     Ardrossan,  T.  and  C. 
aeuleata,  B.  Brown.    Muloowurtie,  coaat, 
Humea  csssiniacea,  F.  M.    Maitland  road,  P. 
Tozantbus  pernnsilluB,  Tnrex.    Q. 
Bntidosis  Pumilo,  Bentkam.     Coast. 
Millotia  tenuifolia,  Cattini.     G. 
Atbrixia  tenella,  Bentkam.     Coast. 
Podotheca  angustifolia,  Cattini.    Coast  and  roadsides,  Q-. 
Podolepis  acuminata,  R.  Brown.    Coast  and  T. 
canescens,  A.  Cunningham.     T.  and  P. 
rugata,  Labillardiere.     P. 
Lessoni,  Bentkam.     Coast. 
Leptorrhynchus  pulchellus,  F.  M.    Q.  open  ground. 
squamatUB,  Letting.    Coast  and  T. 
medius,  Cunningham.     P. 
elongatus,  Be  Candolle.    T.  and  P. 
Waitzia,  Sender.    P. 
Helichrrsum  Baxter!,  A.  Cunningham.  P. 

lucidum,  Raeckel.     Maitland  road.     P. 


var.  oraariiana,  aonaer  ana  mucuer. 
kyalsopermum,  F.  M.    Coast, 
corymbiflorum,  Sehlechtendal.    T.  and  P. 
pygmaeum,  F.  M.    Coast, 
exiguum,  F  M.    Coast, 
dimorpholepis,  Bentham.    T.  and  P.  (kills.) 
heteranthum,  Turcz.    Coast. 
Gnaphalium  Japonicum,  Thumberg.    G.  on  open  ground. 

indutum,  Hooker.    G.  on  open  ground. 
Stuartiana  Muelleri,  Sonder.    P.  burnt  ground. 
Erecbthitee  quadridentata,  De  CandoUe.     G. 

nispidula,  De  Candolle.    Yorke  Valley,  swamp, 
picridioides,  Turcz.    Coast  and  T. 
Senecio  lautus,  For  iter.    Coast, 
bracbyglossus,  F.  M.    G. 
Cunningbami,  De  Cand.    Coast. 

Srmbonotus  Lawsonianus,  Qaudiehaud.    Coast  and  P.  (G-.) 
icroseris  Forsteri,  J.  Hooker.    Coast. 

Sttlidiilb. 
iLeeuwenhakia  dubia,  Sonder.    Coast. 

GoODEKOVULB. 

Velleia  paradoxa,  B.  Brown.    G.  open  ground. 
Ooodenia  ovata,  Smith.    T.  and  P. 

geniculate,  B.  Brown.    G. 

albinora,  Sehlechtendal,  Kalkabury.    P. 

cycloptera,  B.  Brown.    Coast. 

ninnatifida,  Sehlechtendal.    Coast  and  P. 
SctBvola  spinescens,  B.  Brown.    G. 

crassifolia,  Labill.    Kilkerranand  Muloowurtie,  coast. 
Dampiera  rosmarinif olia,  Sehlechtendal.    G. 

CAJCPAOTIAClfiJE. 

Wahlenbergia  gracilis,  A.  De  CandoUe.    G. 

var.  quadrifida.    Maitland  road,  P. 
Ix>belia  microsperma,  F.  M.    Ardrossan,  G. 

Epacbidub. 

Stypkelia  ovalif olia,  B.  Brown.    T. 
cordif  olia,  F.  M.    P. 
humifusa,  LabiUardiere.    T.  and  P. 
patula,  B.  Brown.    Coast  and  T. 

Pbimtjlace^. 
Samolus  repens,  Fer$oon.    Salt  Marsh,  Mangrove  Point. 


Looatucu. 
Logania  OTata,  S.  Brow*.    P. 

linifolia,  SekleehtenJal.     P. 
60IUIU. 
Sebaw  oTftta,  £.  JBrows.    Coast. 
Eryttuwa  australls,  S.  JBroww.    G. 

FfcUdAADTU. 

Plsntago  varia,  JZ.  2?ro«n.     G-. 

Bonrants. 

Halganis  lavandulacea,  Bndlieher.     Maitland  road,  P. 

cyanea,  IAndlty-     Yorke  Valley,  P. 
Myosotis  australis,  B.  Brown.    Torke  Valley,  T.  and  P. 
Cynoglossum  susyeolens,  B.  Brow*.     Torke  Valley,  T.  and  P. 
Eritnchium  auBtralaaicum,  A.  De  Candolle.    Coast. 
Echinoapermum  concavum,  F.  M.    Coast. 

Coxyoltvlacu. 
Convulvulua  erubescem,  Sim*.    Coast  and  T. 
Wilsonla  rotundifolia,  Booker.    Torke  Valley,  swamp. 

Solavacxs. 
Lycium  australe,  F.  M.    Coast. 
Solatium  simile,  F.  X.    T.  and  P. 

fasciculatum,  F.  M.    T.  and  coast ;  burnt  ground 
Nicotiana  niaTeolens,  Lehnann.    Coast  and  P.  (6.) 

ScBOPHULABIlCJE. 

Veronica  calycina,  B.  Brown.    Torke  Valley,  P. 
Euphrasia  Brownii,  F.  M.    P. 

Mtopoxiiub. 
Myoporum  parrifolium,  B.  Brown.    Coast. 

deserti,  A.  Cunningham.     Maitland  road,  P. 
Tiacosum,  B.  Brown     P. 
insulare,  B.  Brown.    Coast, 
platycarpum,  £.  Brown.     P. 
Eremophila  longif olia,  F.  M.     Coast. 

Brownii,  F.  M.    Coast  and  T. 

"        var.  tomeutosa.    Kalkabury,  P. 
Behriana,  F.  M. 

Vkbbutackx. 
Aviconnia  officinalis,  ImwU.    Swamp,  Mangrove  Point. 


Mentha  witurejoidei,  B.  Brown.    Yorke  Valley,  T.  and  P. 
Prositanthera  coccinea,  F.  M.    T.  and  P. 
"Westringia  rigida,  B.  Brown.    G. 
Teucrinm  sessilinorum,  Sentham.    Coast  and  T. 

racemosum,  It.  Brown.    P. 
Castas  raxf. 
Caauarina  distyla,  Vmtmat,    P. 

quadrivftlviB,  Labillard.     Coast  and  P.  (G-.) 

CosznMM. 

Freiiela  verrucosa,  Mirbel.    T.  and  P. 

MONOCOTYLEDONS. 

HTDB0CHABIDB2. 

HalopMla  oralis,  OnnAwhaud.    C.  submarine. 

Obohuhul 
Thelymitra  longif  olia,  Fortter.    Q. 

antennif era,  J.  Hooker.    P. 
Diuris  palnstris,  LmHey.    Coast  and  T. 

doncnlata,  B.  Brotm.    Coast  and  T. 
lum  patens,  B.  Brown.     G. 

Tepperi,  F.  M.  (*pea.  not.).     T.  and  P. 
Microtis  porrifolia,  B.  Brown.    Coast  and  T. 
Pterostyhs  reflexa,  B.  Brown.    T. 

barbata,  Lindley.     Torke  Valley,  P. 
mutica,  B.  Brown.    T. 
longif  olia,  B.  Brown.    Coast  and  T. 
ruf  a,  B.  Brown. 

tar.  Mitcbelli,  Linileg.    Q.,  open  g. 
Eriochilus  autnmnalis,  B.  Brown. 
Cyrtostylis  reniformis,  B.  Brown.    Yorke  Valley,  P. 
Caladenia  Patorsoni,  B.  Brown.    G-.,  open  ground, 
latifolia,  B.  Brown.    Yorke  Valley,  P. 
defonnis,  B.  Brown.    Coast  and  I. 
Gloesodia  major,  B.  Brown.    P. 

AsUEixLinM. 
Hypoxia  glabella,  B,  Brown.     Or.  open  ground. 
Catnstemma  purpureum,  B.  Brown. 

LILIACI.S. 

TLysanotus  Patersoni,  it.  Brown    Coast  and  T. 

exasperatus,  F.  X.    Yorke  Valley,  P. 
Artbropodinm  minus,  B.  Brown.    G-. 

strictum,  B.  Brown.    Coast. 


Wurmbsea  diotia,  F.  M.    G. 
Burchardia  umbellata,  B.  Brown. 
Dianella  revoluta,  B.  Brow*.     Q. 

XmmOKBKM. 

Xerotes  glauca,  B.  Brown.     Q. 

Ieucocephala,  B.  Brow*.     Tiddy  Widdy,  cout 
effusa,  Lindleg.     Coast  and  T. 
dura,  P.  JV.    Coast. 

Jnraacu 

J uncus  pallidus,  ffl.  finw*     Yorke  Valley. 
Dufoniua,  Xmm£     Yorke  Valley. 

Nautili. 
Triglochin  centrocarpa,  Hooker.    Coast. 
Cymodocoa  antarctica,  Endltcltcr.    C.  submarine. 
Zostera  nana,  Mertent.    C.  submarine. 
Posidona  australie,  J.  Mooter.    C.  submarine 

ClRUCU 
Scirpns  cartilaginous,  Sprmgel.    G.,  prefers  burnt  ground. 

nodosus,  Botiboell.     Sand  dunes,  coast. 
Cladium  lanigerum,  B.  Brown.    G. 

deustum,  B.  Brow*.  Coast,  Muloowurtie,  and  P. 
Lepidosperma  gladiatum,  Labillardiere.  Kilkerran,  coast 
Chorisandra  enodis,  2foe».    Yorke  Valley,  swamp. 

Gtutxatm. 

Spinifex  hirsutua,  Labiliardiere.     Coast,  sandy  beach. 

Anthisteria  oiliata,  ImuU.    T.  and  P. 

Aristida  Bebriana,  F.  M.     Yorke  Valley. 

Stipa  semibarbata,  JS.  Broom.     T.  and  P.,  burnt  ground. 

elegantdssima,  LabiUardiere.     Coast  and  T. 

scabra,  Lindley.     Q. 

crinita,  Oaudieiaud.     G. 

aristiglumiB,  F.  M.    Coast  and  T. 
Dicnelachne  crinita,  J.  Sooker.    T. 
Agrostis  Solandri,  F.  M.    G. 
Danthonia  penicillata,  F.  M.    G. 
Poa  cnspitosa,  Fonter.    G. 

lepida,  F.  M.    Coast. 
Festuca  irritans,  F.  M.  (Porcupine  grass).     Kilkerran,  T. 
Agropyrum  scabrum,  Beauvou.    G. 
Distichlis  maritima,  Bqflnetque.    Coast,  beach. 
Bromus  aronarius,  Ldbilhtraiere.    Q. 


Amphipogon  atrichia,  R.  Brown.     Coast  and  T. 

Lepturua  incurratus,  Triniu*.     Q. 

ACOTrLEDONS. 
Filiceb. 
OphiogloBBum  vulgatum,  Linne..     Coast. 
CoeilantheB  tonnifolia,  Sieartz.     Q. 
i  Grammitie  rutifolia,  R.  Brown.    P. 

II.— NATURALISED   PLANTS. 
Capaella  bursa-paatoria,  Moench.     Cruciferie. 
Lepidium  ruderale,  Linne'.  *' 

Beuebiera  didyma,  Perioon.  " 

Silene  gallica,  Linne.     Caryopbyllea?. 
Ceraatium  vulgatum,  Linne.       " 
Stellaria  media,  Villart.  " 

Polygonum  ariculare,  Linne.     Polygonacejp. 
Malva  rotundifolia.  Linnet.     Malvaeea?. 
Erodium  cicutarium,  L'Seretier.     G-eraniaecie. 
Medicago  denticulate,     Leguminous-. 
Molilotus  parviflora,  Det.        " 
Urtica  urenu,  L.    Urticea?. 
Cucumia  myriocarpa,  Naurfin.     Oucurbitaceav 
Erigeron  linifolius,  WUldcnow.     Composite. 
Anthemia  Cotula,  Linne'.  " 

Guaphalium  luteo. album,  Linne".  " 

Hypocbteris  glabra,  Linne  " 

Pioris  hieracioidea,  Linne.  " 

Sonehua  oleraceua,  Linn/.  " 

our,  asper,  Linn/.  " 
Centaurea  melitenaia,  L.  '* 

Silybum  Marianum,  Oaertner.  " 

Xautbium  apinoaum,  L.  " 

Cryptoatemma  calandu  lace  urn,  B.  Brown.     Compotritfe. 
Anagallia  arrenaia,  far.  coerula,  L.     Primulocea?. 
Plantago  coronopua,  L.     Plantaginea?. 
LithoHpermum  arveuse,  L.     Boragineie. 
Solanum  nigrum,  L.     Solauaeete. 
Orobaiicbe  cermia,  Lwffliag.     Orobancnaceie. 
Chenopodium  morale,  L.    Malsolacete. 
Poa  annua,  L.  Gramineo*. 

rigid*,  L. 
Festuca  bromoidea,  L.  " 

Keeloria  phleoides,  Pertoon,  " 
Hordeum  murimim,  L.  " 


A  CENSUS  OP  THE 

Indigenous  Flowering  Plants  and 

Ferns 

OF  EXTRA-TBOPICAL  SOUTH  AUSTRALIA. 

By  Peofes80E  Ralph  Tate,  Assoc.  Lin.  Soc.,  F.G.S.,  Ac, 

President. 

[Bead  February  3, 1880.] 

Introductory  and  Explanatory  Bemarkt. — In  1875  there 
appeared  Dr.  Schomburgk's  "Flora  of  South  Australia*"  in 
which  is  included  a  catalogue  of  the  flowering  plants  and 
ferns  of  South  Australia,  mostly  compiled  fromtne  "Flora 
Australiensis,"  vols.  1  to  6.  Since  then  vol.  7  of  that 
work  has  been  published,  and  numerous  additions  to  the 
flora  of  this  province  have  been  made  by  Messrs.  Giles, 
Tietkins,  Young,  Tepper,  Kempe,  Mrs.  Richards,  and  others. 
These  accessions,  as  well  as  the  necessary  corrections  to 
Dr.  Schomburgk's  list,  render  a  revised  census  much  to  be 
desired.  Despite  the  imperfections  of  my  list,  yet  I  believe 
it  will  be  exceedingly  useful  as  furnishing  a  good  basis 
for  further  additions.  It  is  one  to  be  improved  upon,  and 
some  years  hence,  when  the  inland  vegetation  will  have  become 
exhaustively  known  and  the  geographical  range  of  the  larger 
number  of  our  indigenous  plants  better  defined,  a  new  edition 
will  be  required. 

The  present  census  is  compiled  from  the  "Flora  Austra- 
liensis by  Mr.  Bentham,  and  from  the  "  Fragments  Phyto- 
graphitt"  and  other  works,  by  Baron  F.  von  Mueller,  and  from 
manuscript  notes  kindly  communicated  by  the  latter  gentleman. 
It  contains  the  names  of  all  indigenous  flowering  plants  and 
ferns  and  their  immediate  allies  authentically  known  to  occur 
in  the  extra-tropical  part  of  this  colony.  The  undoubted 
alien  species  are  omitted,  and  may  at  some  future  time  form  a 
supplementary  list  to  be  published  under  the  auspices  of  this 
Society. 

The  list  has  been  revised  by  Baron  F.  von  Mueller,  and  the 
ordinal  arrangement  and  nomenclature  are  for  the  most  part 
in  accord  with  that  gentleman's  matured  researches.  As  the 
sequence  of  the  orders  is  materially  different  from  that  followed 


species  is  a  reference  to  the  pace  of  the  "  Flora  Australiensis  " 
on  which  its  diagnosis  will  be  found.  The  references  to  species 
not  contained  in  the  "Flora  Australiensis"  are  to  fearon 
Mueller's  "  Fragmenta  PhytographiaB,"  thus : — Menkea  sph&ro- 
carpa,  F.M. ;  Frag.  VIIL,  228,  is  described  on  page  223  of 
volume  VIII.  of  that  work,  the  authority  for  the  name  being 
[Ferdinand  Mueller. 

To  give  some  idea  of  the  distribution  of  the  constituents  of 

-the  flora  of  extra-tropical  South  Australia,  that  part  of  the 

province  is  divided  into  the  following  regions  and  districts : — 

Region  C,  ob  the  Central  Australian  Region,  which 

embraces  the  country  north  of  a  line  from  the  Head  of  the 

Great  Australian  Bight  following  eastward  the  line  referred 

-to  iu  the  11th  Schedule  of  Crown  Lands  Act  of  1877,  extending 

southward  so  as  to  include  Lake  Grilles,  and  sweeping  round 

-the  east  side  of  Lake  Torrens,  thence  to  the  west  side  of  Lake 

[Frome,  and  southward  to  the  latitude  of  Menindie  (about  32 

degrees). 

This  region  probably  admits  of  division  into  (a)  Desert  and  (&) 
Central  Australian ;  the  latter  division  embracing  the  elevated 
country  of  the  Musgrave,  MacDonnell's  and  other  ranges, 
which  extend  in  a  general  east  and  west  direction  in  the  north- 
west central  parts  of  the  colony.  Constituting  a  part  of  the 
oarne  region,  dv  its  geological  and  botanical  features,  is  the 
narrow  strip  of  hill  country  traversed  by  the  transcontinental 
telegraph  line  between  the  head  of  Lake  Torrens  and  the 
Tropic  of  Capricorn. 

By  such  division  the  desert  region  embraces  the  vast  Tertiary 
plains  and  deserts;  whilst  the  Central  Australian  region  is 
comprised  of  more  elevated  land  of  Palaeozoic  age. 

Though  the  Central  Australian  subregion  verges  on  the 
tropics,  yet  its  flora  is  of  the  Desert  type,  somewhat  modified 
"by  the  presence  of  a  few  families  and  genera  which  herein 
reach  their  southern  limits. 

Region  C  is  characterised  by  the  large  proportion  of 
Crucif ers,  Zygophylleae,  Malvaceae,  Sterculiacea?,  Eupnorbiaceae, 
JLmarantaceae,  Chenopodiaceae,  Portulaceae,  Ficoideae,  Gooden- 
ovieae,  Solanaceae,  Verbenaceae,  Myoporineae,  and  Grasses.  The 
only  representatives  in  South  Australia  proper  of  Capparids, 
ISlatineae,  Cycads,  and  Palms  are  here  met  with.  The  following 
important  orders,  so  characteristic  of  Begion  S,  or  the  South 
Australian  region,  are  either  absent  or  poorly  represented : — 
pittosporeae,  Droseraceae,  Caryophyllaceae,  Rhamnace®,  Epac- 
ridea?,  Orchidaceae,  Liliacea?,  and  Juncaceae. 


Bboiok  M,  ob  ths  Musxat  Disebt. — This  region  is  the 
southerly  extension  of  the  eastern  section  of  the  Central 
Australian  Begion.  It  may  be  defined  as  the  whole  of  the 
country  (exclusive  of  Begion  E)  to  the  east  of  the  Adelaide 
chain,  and  its  N.E.  extension  towards  the  Barrier  Banges.  Its 
physical  features  are  very  pronounced,  for  whilst  the  region  to 
the  west  is  occupied  by  elevated  ground  of  Palaeozoic  age,  the 
Murray  Desert  is  a  plain  constituted  of  Tertiary  rocks.  Like 
that  of  the  Central  Australian  Begion,  the  rainfall  is  absolutely 
small. 

The  geophilous  florula  of  this  region,  excepting  the  exclu- 
sively maritime  species,  is  of  the  same  type  as  that  of  Begion 
C,  though  it  possesses  fewer  restricted  species.  The  fluviatile 
and  paiudinat  species  of  the  Biver  Murray,  which  receives  little 
or  no  drainage  in  its  passage  through  this  region,  assimilate 
the  vegetation  of  the  Murray  Begion  to  that  of  Begion  S  c. 

Bsaioir  B,  or  that  of  the  South-East,  being  the  extreme 
south-east  corner  of  this  colony,  centred  about  the  volcanic 
area  of  Mount  Oambier.  To  the  Bev.  J.  E.  Tenison  Woods, 
F.L.S.,  Ac.,  my  obligations  are  due  for  the  use  of  a  MS.  list  of 
plants  observed  by  him  in  the  South-Bast  district  of  this  colony 
between  the  years  1857  and  1867.  It  contains  the  names  of 
over  200  species  hitherto  unrecorded  for  that  part  of  South 
Australia.  Baron  E.  von  Mueller  is  the  authority  for  nearly 
all  of  them.  Its  vegetation  has  the  general  characteristic  of 
that  of  Begion  S  <?,  and  is  mainly  distinguished  from  it  by  the 
possession  of  species  which  here  reach  their  western  limit.  The 
sole  representative  in  South  Australia  of  the  order  Capri- 
f  oliace®  occurs  in  this  region.  The  northern  boundary  line  of 
the  region  must  be  somewhat  south  of  the  railroad  connecting 
Kingston  and  Narracoorte. 

Bboiok  S,  or  the  South  Austbaxiaw  Begioit,  embraces  the 
rest  of  the  province.  It  may  be  divided  into  the  following 
districts:— 

a.  The  country  to  the  north  of  the  head  of  St.  Vincent's  Gulf. 

6.  Eyre's  Peninsula,  and  westward  to  the  head  of  the  Great 

Australian  Bight,  south  of  the  south-western  boundary  of 

Begion  C. 

c.  The  country  south  of  District  a,  east  of  St.  Vincent's  Gulf, 

and  on  the  east  limited  by  the  Murray  Desert. 
J.  Yorke's  Peninsula. 
k.  Kangaroo  Island 

The  prominent  botanical  features  of  Begion  S  have  been 
referred  to  under  Begion  C. 

Note. — The  capital  and  small  letters  in  the  columns  indi- 
cating the  distribution  of  a  species  are  correspondingly  those 
of  the  regions  and  districts  used  in  the  foregoing  paragraphs. 
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The  following  table  represents  the  number  of  species  in- 
habiting each  region,  and  the  number  of  species  restricted  to 
each: — 


Total  number  of  ipeoies  . . 
N  amber  of  restarted  gpeeies . . 
and     marked  varieties  . . 


688 
355 
3 


1€      B 


8 


550 

81 

8 


455  959 
134  272 

9  I    4 

I 


967 
95 


389 

81 

1 


d      h 


648 

96 

3 


881  154 

9  !  18 

9!    4 
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The  high  percentage  of  restricted  species  inhabiting  each 
region  seems  to  justify  that  botanical  division  of  the  province 
which  has  herein  been  established.  Nevertheless,  the  above 
figures  may  not  represent  the  whole  truth;  thus  the  small 
number  of  species  catalogued  for  the  Begions  M  and  E  includes, 
perhaps,  only  the  less  common  forms ;  and  if  the  real  numerical 
strength  of  each  were  known,  doubtlessly  the  total  of  peculiar 
species  in  the  adjoining  regions  might  be  much  reduced,  though 
the  number  of  restricted  species  in  Begions  M  and  E  would 
not  be  materially  altered.  The  same  remarks  will  also  apply 
to  the  districts  of  Begion  S.  It  should  be  remembered  that 
the  boundaries  of  the  regions  and  districts  are  not  rigidly 
defined,  as  such  can  only  be  laid  down  after  an  exhaustive  inquiry 
into  the  climatologies!,  botanical,  and  geological  features  of 
each  division  And  at  the  Bame  time,  that  in  a  first  attempt  of 
the  kind,  it  has  not  always  been  easy  to  find  the  geographic 
columns  for  each  species,  more  particularly  because  one  region 
must  overlap  or  pass  gradually  into  another. 

Dr.  Schomburgk's  list  of  extra-tropical  plants  gives  the 
names  of  1,214  species ;  but  the  number  is  reducible  to  1,074 
by  exclusion  of  certain  introduced  species  and  others  not 
known  to  belong  to  extra-tropical  South  Australia,  and  by 
suppression  of  names  not  of  specific  value.  Some  species  have 
wrongly  assigned  to  them  a  South  Australian  habitus  in  the 
Flora  Australiensis,  by  reason  of  certain  Victorian  localities 
being  auoted  for  this  colony.  Baron  von  Mueller  has  con- 
siderably reduced  the  number  of  species  recognised  by  Mr. 
Bentham,  but  whether  the  results  obtained  are  in  accordance 
with  or  opposed  to  the  teachings  of  the  living  plants  is  a 
question  that  each  botanist  must  endeavour  to  answer  for  him- 
self, as  the  plan  of  the  present  work  does  not  admit  of  a  dis- 
cussion of  the  many  questions  raised  by  them, 

P 


The  result  of  the  present  compilation,  so  far  m  numbers 
are  concerned,  is  m  follows : — 

Oiden.        Oman.  BpstJW 

1.  Dicotyledons* 80            860  1,280 

2.  Monocotyledonew         ...     15             112  821 

3.  Acotyledonee 8              18  81 

98            490  1,682 

"he  most  prominent  orders  by  the  number  of  their  species 
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200 

53 

87 
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34 

4-8 

Times 

111 

40 

87 

ipodiscee 

72 

12 

6 

-«ee     ... 

69 

11 

68 

IS) 

65 

11 

5-9 

'ubordinate  rank — 

•)    ... 

47 

17 

2-7 

w... 

40 

8 

5 

89 

2 

195 

84 

8 

42 

33 

10 

83 

third  column  represent  in  an  inrerse 
«  of  the  natural  orders  in  respect  to 
'trchidacee  heading  the  list  and  Myo- 
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faaciculata,  B.  Brown;  88 
vireata,  S.  Brown;  84 
glaWrima,  F  X.;  89 

Iji.vxn<tix.  (Fl.  AiiBt.,  vol.  V.) 
Casaytha  glabella,  U.  Brovm;  809 
pubeacetu,  B.  Brown;  810 
melantha,  B.  Brown ;  811 

Patatxback«  (Fl.  Auat.,  vol.  I.) 
Papaver  aculoatum,  2%wn6. ;  68 

Cuvcifxkm  (Fl.  Auat.,  vol.  I.) 
Nasturtium  terrtiitre,  B,  Brown ;  66 
Cardamioe  laciniata,  F  X. ;  69 
hireiita,  Zimwf ;  70 
euatrlia,  J!  Jf.:  71 
AlysBum  mininum,  Fallot;  71 
Sisymbrium  filif olium,  F.  M. ;  74 
triaectum,  F.  M. ;  74 
naaturtioides,  F.  M.;  74 
cardaminoide*,  J1.  M. ;  75 
Errrimnm  mmpes,  F.  M. ;  75 
breripes,  F.  M. ,  75 
laaiocarpum,  F.  M. ;  76 
Blennodia,  F.  M. ;  76 
Eiehardsi,  F  Jf.;  Frag,  x.,  105 
Stenopetnlum  relutinum,  F.  M. ;  78 
lineare,  B.  Brown;  78 
Hphnrocarpum,  F.  M.;  78 
nutans,  F.  M. ;  79 
Menkoa  Bpluerocarpa,  F.  M. ;  Frag,  viii.,  228 

auatralU,  Lehman*;  80 
Capsclla  elliptiea,  Meyer;  81 
pilomla,  F.M.;  82 
humiitrata,  J*.  Jf.;  Frag,  xi.,  25 
cochlearina,  F.  M.;  88 
Drnmmondi,  F.  M.\  88 
GteococcuB  puuillus,  Dnmnumd;  80 


i*pidium  Btrongylopbrllum,  F.  M.\  84 
leptopetalum,  F.M.;  84 
pblflbopetalum,  J*.  Jf;  86 


monoplocoidea,  F.M.;  86 
papilloBum,  F.  Jf ;  86 
roUoaum,  .Dsw. ;  86 
rnderale,  ZmumT;  86 


Gommeraonia  inagni11om,JtJ£.;  Jfrag.  x.,22 
loxophylU,  P.  Jf;  210 

Seringe*  nephroBperma,  F.  M. ;  246 
Hookenana,  Walv,;  246 
integrifolia,  J".  Jf. ;  217 

Thomaaia  petalocalyx,  F.  M.;  255 

Laaiopetalum  discolor,  Hooker ;  260 
Behrii,  F  M. ;  261 
Baueri,  Sfoete ;  268 
Schuluni,  JF.  Jf.;  265 

Brachyclii  ton  Gregorii,  J!  M. ;  Frag,  if.,  187 

Mjo,T4CM  (PI.  Auet.,  vol.  I.) 
Lavater*  plebeia,  S*t(A ;  166 
Halraatrum  spicatom,  A.  Gray  •  187 
Plagianthun  apicatus,  Bmt\.;  180 

glomerataa,  Bentk. ;  ISO 
micropbyU™,  F.  Jf.;  180 
Berth*,  J.  X.;  Frag,  v.,  108 
Sida  corrugata,  ZmAw  ;  192 

cardiophylla,  £  V. ;  Frag.  tin.,  242 
intricata,  F.  M. ;  198 
virgata,  Hooker;  194 
cryphiopetala,  P.  Jf.  ;  194 
petrophila,  .F  Jf}  184 
calyxhymenia,  Gay;  194 
meltua,  BerUkam;  197 
Howittia  trQocularia,  1.  M. ;  198 
Atmtdlon  tabalomm,  A.  Chim. ;  200 
leucopetalum,  F.  M. ;  200 
Mitehelli,  Xmtk.  ■  201 
nucnun,  F.  M.;  Frag,  ix.,  59 
otocaxpam,  F.  M. ;  202 
Aricenne,  Gaortn.;  208 
Fraeeri,  Hooker;  206 
diplotrichum,  J*.  Jf.j  206 
Hibiscus  tnonum,  LmiU;  210 

brachyiiphoniuB,  .P.  Jf. ;  210 
tnicroGhlsnuB,  P.  JT;  211 
Finoniaiiua,  Gaud.;  211 
Krichanffianue,  J1.  JT.;  216 
Sturtii,  Hooker;  216 
Wray»,  .Emu*.  ;  217;  Frag,  it,  128 
Farragei,  F.  M.;  Frag,  riii.,  241 
hakeifoliiM,  Giord.;  220 
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GoMjpium  Bturtii,  F.  M. ;  222 
auitrale,  P.M.;  220 

Eophobbu.ce*  (Fl.  Aurt.,  vol.  VI.) 
Euphorbia  australis,  Boitt. ;  48 

Drumraondi,  Boitt. ;  49 
Wheeleri,  BaiU. ;  49 
eremophila,  ^.  CShm.  ;  52 
Poranthera  ericoidea,  Khtetck;  65 

micropltylla,  Brvng. ;  56 
PseudanthuB  micrantlma,  Bentk.;  59 
Beyeria  tikou,  Miq.,  var.  opaca;  65 

ror.  uncinate;  65 
Bicinocarpua  pinif  oliua,  Detf. ;  70 
Bertra  Cunninghami,  PlancJum;  75 
oleifolia,  Plane\o* ;  76 
rotundif  olia,  F.  M.;  77 
Monotaxis  luteiflora,  J!  Jf. ;  Frag,  i.,  51 
Amperea  spurtioideu,  Brong. ;  64 
Phyllanthus  calycinue,  Labill. ;  105 
Fuemroari,  F.  M.;  107 
trachapermuH,  F.  M.;  108 
lacunariua,  F.  M.;  108 
thymoides,  Sieb. ;  109 
Crannii,  Hooker;  110 
Adrian*  tomentoaa,  Sand.;  134 

quadripartite,  (5o«d. ;  186 

Ubticacbb  (PI.  Aust.,  vol.  VI.) 
Picub  platypoda,  ^.  Ohm.;  169 
orbicularis,  ^.  Awn, ;  175 
Parietaria  debilia,  (?.  JW.;  188 

SiPmsacM  (Fl.  Aust.,  vol.  I.) 
Diplopeltii  Stuarti,  F.  M. ;  456 
Atalaya  hemiglanca,  J".  Jf . ;  468 
Heterodendron  oleif olium,  F.  M. ;  469 
Dodonna  petiolaria,  F.  X.;  475 
Tucoaa,  £M;  475 
ww.  attenuate ;  477 

{irocumbena,  F.  Jf. ;  478 
obulate,  F.  M.;  479 
buraarifolia,  fieArandJP.  itf:;  482 
Baueri,  ^MtflwAw;  482  J 

hexandra,  JP.  Jf. ;  488  d 

humilis,  JJnrffccfcr;  485  <f 

boronisfolia,  (?.  JDo»;  485  d 


Gypibicihu  (Fl.  Auat.,  vol.  I.) 
Hypericum  Japonicum,  Tkunb.;  182 
Elaiikkji  (Fl.  Aturt.,  toI.  I.) 
ISlatine  Americana,  Amott;  178 

Tilhox«  (Fl.  Aurt.,  toI.  I.) 
Corchonu  sidoides,  F.  M.  278 

Lnmx  (Fl.  Auat.,  vol.  I.) 
Iiinum  marginale,  A.  Curm. ;  288 

G-XKASIA.CIA  (Fl.  Aurt.,  vol.  I.) 
Geranium  dissectum,  IAnn4;  296 
Erodium  eygnonim,  Neet;  297 
Pelargonium  auatrale,  Willd. ;  298 

par.  erodioides,  Hook. 
Bodneyamim,  land.;  299 
Oxalia  corniculata,  Idttni;  801 

Ztgophylle*  (Fl.  Auet.,  rol.  I.) 
Tribulua  terrertris,  LuuU;  288 

hyetrix,  S.  Srown;  289 
Zy  gophyllum  apicnlatuin,  F.  M. ;  292 
glaucescoDH,  F.  M. ;  298 
crenatum,  F.  M. ;  298 
iodocarpum,  F  M. ;  298 
priamatothecum,  P.M.;  29 
Billardieri,  Be  Oand.;  298 

var.  bilobum 
fruticuloBum,  Dti  Oand. ;  294 
ammophilum,  F.  M. ;  Fr.  si,  28 
Nitraria  Schoberi,  Linne.;  291 

BtTTACM   (Fl.  AuBt.,  TOl.  I.) 

Zieria  veronicoa,  F.  M.  ■  805 

Boronia  Edwardai,  Bent  h. ;  312 
pinnata,  £mi&;  318 
csBruleBcena,  -F  Jf. ;  320 
polygalifolia,  Smith;  820 
Blifolia,  f.  M.;  325 
clavellifolia,  £  Jf. ;  825 

Eriottemon  obovalia,  A.  China. ;  834 
linearis,  A.  Oimn.;  884 
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ErioBtemon  difformis,  A.  Cunn. ;  885 

var.  (P)  teretifolius 
pungens,  Lind. ;  388 
Hillebrandi,  F  M.;  840 
brachyphyllus,  F  M. ;  841 
lepidotus,  Spreng. ;  842 
capitatuB,  Jr.  JfT;  846 
Correa  ©mula,  F.  M. ;  858 
alba,  -inir. ;  854 
speciosa,  Ait. ;  854 
decumbens,  J*.  Jf. ;  856 
Geijera  salicif olia,  Schott. ;  864 

MSLIACSJE    (Fl.  AuBt.,  YOl.  I.) 

Owenia  acidula,  F  M. ;  885 

FbASTKSKLICEjE    (Fl.  Aust.,  Vol.  I.) 

Frankenia  pauciflora,  2)«  Cand. ;  151 

Phytolaccjlcea  (Fl.  Aust.,  vol.  V.) 

Didymotheca  theaioideB,  Hooker;  145 

pleiococca,  Jl  Jf. ;  146 
Gyrostemon  ramulosuB,  Deaf. ;  147 
Codonocarpus  pyramidalis,  JR  M. ;  148 

cotinif  olius,  F.  Jf. ;  148 

Cabyophyllea  (Fl.  Aust.,  vol.  I.) 

Saponaria  tubulosa,  F.  M. ;  155 
Stellaria  pungens,  Brong. ;  157 
glauca,  Withering;  158 
aBspitosa,  J*.  Hooker;  158 
multiflora,  Hooker;  159 
Sagina  procumbens,  IAntU;  160 

apetala,  Linnd;  160 
Colobanthus  Billardieri,  Fenzl;  161 
Spergularia  rubra,  LinnS;  161 

ww.  marina 
Polycarpon  tetraphyllum,  IAwtU\  168 
Polycarp&a  synandra,  J*.  Jf.;  165 
corymbofla,  2xw».  ;  166 
ScleranthuB  pungens,  28.  2foot0»;  vol.  v.,  260 

POBTULACEA   (Fl.  Aust.,  Tol.  1.) 

Portulaca  oleracea,  LinnS;  160 
filifolia,  F.  M.;  160 
Claytonia  Balonnensis,  Lindleg;  172 
polyandra,  Hooker;  172 
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Claytonia  pleiopetala,  P.  Jf,;  Tax.  i.,  70 
puBiHa,  Lind, ;  174 
volubilia,  Bmtk. ;  174 
breriped»ta,  F.  Jf, ;  Fr»g.  x.,  69 
calyptrata,  Hooker;  174 
pumiU,  J!  Jf;  rPrag.i.,68]l76 
corrigiolacea,  J.  Jf. ;  175 
pygnuea,  J*.  Jf.;  176 
ptyehosperma,  F.  Jf. ;  Frag,  x.,  70 
AuBtralarica,  J.  Booker;  177 

Aicauktacu  {PI.  Au*t.,  toI.  V.) 
Polycnemnm  pentandrum,  F.  Jf.;  211 
diandrimi,  F.  Jf. ;  211 
mesembryantkeimim,  F.  Jf.:  P.  viii.,  88 
EuioIub  Mitchelli,  F.  Jf. ;  214 
Ptilotua  obovatus,  jR  Jf. ;  220 

alopecuroideus,  P.  Jf.  ■  224 
nobilis,  J*.  Jf :  224 
macrocephalui,  Poiret;  225 
hemisteirua,  _P  Jf;  226 
exaltatun,  ifeet ;  227 
Beckeri,  £  Jf ;  228 
gompbrenoides,  F.  Jf ;  229 
embesceuH,  SckUckt ;  280 
hBlipteroidea,  F.  Jf.;  281 
■pathulfttuE,  Poiret ;  286 
leucocomus,  F.  Jf. ;  288 
Hoodii,  F.  Jf.;  Prig,  yiii.,  282 

Sarvifoliua,  F,  Jf.;  241 
[urrayi,  F.  Jf;  248 
latifoliuB,  B.  Brown;  244 
Alteraanthora  triandra,  Lamarck ;  249 
Beaailu,  fi.  Brown ;  249 

Chkwopoducb*  (PI.  Anst.,  ml,  V.) 
Bhagodia  BilUrdieri,  B.  Brown ;  152 
parabolica,  S.  Brown  ;  158 
Gaudichaudiana,  Moq. ;  154 
crasuifolia,  B.  Brown ;  154 
ipinesceng,  B.  Brown ;  155 
far.  deltophylla 
nutans,  B.  Brown ;  156 
Cbenopodium  nitrariaeeum,  J".  Jf;  168 
microphyllum,  F.  Jf;  161 
glaucum,  Linni ;  161 
cariuatum,  £.  .Bnwn ;  162 


58 


Chenopodium  pumilio,  B.  Brown ;  163 

cristatum,  F.  Jf . ;  168 
atriplicinum,  F.  Jf. ;  168 
Dyiphania  ulantaginella,  F.  Jf.;  164 
littoraliB,  B.  Brow* ;  164 
m yriocephala,  Benth. ;  165 
Atriplex  frtipitatum,  Bmth. ;  168 

paludosum,  22.  Brown ;  160 
ww.  appendiculatum 
nummularium,  ZutJ.  ;  170 
cinereum,  Boiret ;  171 
rhagodioides,  F.  Jf. ;  172 
incrassatum,  F.  M. ;  172 
vesicarium,  Seward;  172 
velutinellum,  F.  M.;  174 
fissivalve,  F.  M. ;  Frag,  ix.,  123 
angulatum,  Benth. ;  174 
semibaccatum,  12.  Brown ;  175 
Muelleri,  Bmth. ;  175 
prostratum,  12.  Brown ;  176 
microcarpum,  Benth. ;  176 
pumilio,  22.  Brown ;  176 
leptocarpum,  F.  3f.;  178 
halimoides,  2/tnJ. ;  178 
holocarpum,  F.  3f.;  179 
spongiosum,  F.  Af . ;  179 
Enchylsna  tomentosa,  12.  Brown ;  181 
Chenolea  enchyl»noides,  F.  Jf. ;  182 
Dallachyana,  Bmth. ;  191 
tricornifl,  Benth. ;  191 
sclerol©noides,  F.  Af . ;  192 
uniflora,  F.  M. ;  194 
diacantha,  F.  Af . ;  194 
bicorniB,  F.  Jf . ;  195 
biflora,  F.  if. ;  196 
paradoxa,  F.  if. ;  196 
tricuspiB,  F.  Jf . ;  200 
bicuBpia,  F.  Jf. ;  200 
quinquecuspfe,  F.  Jf. ;  199 
echinopsila,  F.  Jf. ;  201 
BalBUginoBa,  F.  Jf. ;  197 
Tbrelkeldia  diffusa,  B.  Brown ;  197 
Babbagia  dipterocarpa,  F.  Jf.;  192 
Kochia  fimbriolata,  F.  Jf. ;  Frag,  ix.,  75 
lobiflora,F.  Jf.;  184 
lanosa,  IAnd. ;  184 
triptera,  Benth, ;  185 
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Kochia.  oppontif  olia,  F.  M. ;  186 
brerif  olia,  fi.  Brown ;  186 
pyramidata,  Benth. ;  186 
eriantha,  F.  M.\  186 
apprewsa,  Bentk. ;  188 
vffloaa,  Lmd.;  186 
raliata,  F.  M. ;  188 
brachyptera,  J!  if.;  189 
stelligora,  ?.  Jf. ;  189 
decaptera,  F.  M. ;  Frag,  ix.,  75 

Salicoraia  roburta,  .P.  M~. ;  202 

arboscula,  ffi.  Brown ;  208 
tenuis,  .BmiA. ;  204 
axutralia,  Solmd.;  206 

Hiusdft  maritima,  Dtmort. ;  206 

SaisoU  Kali,  Lmai;  207 

Ficonnts  (Fl.  Auat,  toI.  HI.) 
M  eaembryanthemum  australe,  Soland. ;  824 
ffmuilaterale,  flaw. ;  824 
Tetragonia  eipania,  Murray ;  826 

impleiicoma,  J.  Hooker ;  Si 
Aisoon  quadrifiduni,  F.  M. ;  827 

rygopliylloideg,  F.  X.;  Frag,  z.,88 
Ghmnia,  aeptafraga,  F.  M. ;  327 
Triantheina  piloaa,  J!  Jf.;  880 

cryatallina,  FoU.;  880 
Mollugo  orygioides,  F.  M.;  888 
Glintis,  A.  Rich.;  888 


POLTOOMAOKS  (Fl.  AllSt.,  vol.  V.) 

Humex  Brownii,  OampaWa  ;  268 
flexnonu,  SoUmder;  264 
crystallinus,  Langs;  266 
bidens,  £.  Brown ;  266 
Polygonum  ariculare,  lAmtU ;  267 

plebejum,  it  ifcwa ;  267 
prortratiim,  R.  Brown ;  268 
nydropiper,  Linnd ;  269 
minus,  JZwiton ;  269 
lapathifolium,  Limn!;  270 
attenuatum,  B.  Brown;  272 
Muhlenbeckia  adprema,  Meittner ;  278 
wlvgonoides,  F.  M. ;  276 
"       'ighami,  F.M.;  276 
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NYOuanrKA  (El.  Aust.,  vol.  V.) 

Boerhaavia  diffusa,  Lmni ;  277 
repanda,  Wittd.;  278 

LSGTrMDTOBJB  (71.  Aust.,  toI.  IL) 

Brachysema  Cbambersi,  F.  M.\  18 

Mirbelia  oxyclada,  F.  M. ;  38 

Isotropis  atropurpurea,  F.  M.;  40 
Wbeeleri,  F.  M. ;  40 

Qompholobium  minim,  Smith ;  45 

Burtonia  Jjolyeyga,  2tatt&. ;  50 

Sph&rolobium  vimineum,  Smith ;  65 

"Viminaria  denudata,  &»*'*& ;  68 

Dayiesia  arthropoda,  F. M.\  Frag. viii., 225 
coxymDosa,  Smith ;  76 
ulicina,  iSmttA ;  81 
geniatif olia,  ^i.  Ounn. ;  82 
incrassata,  &»#& ;  88 
brevif olia,  2*fu£ ;  84 
pectinata,  Lind. ;  87 

Aotus  villosa,  SmttA ;  90 

Phyllota  Sturtii,  Benth. ;  95 

jrieurandroides,  JP.  Jf. ;  96 

Gastrolobium  grandiflorum,  F  M. ;  108 

elachistum,  Jllf.;  Frag,  ix.,  67 

Pulteniea  dajjbnoides,  Wendl. ;  112 
stncta,  Sunt  ;  112 
mucronata,  F.  M.\  114 
pedunculata,  Hooker;  118 
mollis,  Ztfu*. ;  128 
rigida,  B.  Brown ;  130 
aceroea,  22.  Brawn ;  131 
humilis,  £«»*&. ;  182 
vestita,  .fi.  jBrwn ;  132 
laxiflora,  Benth. ;  188 
largiflorens,  -F.  Jf. ;  134 
densifolia,  F.  M.\  186 
villif era,  Ski. ;  137 
involucrata,  Benth. ;  138 
prostrata,  Benth. ;  138 
canaliculata,  J*.  Jf . ;  139 
tenuif  olia,  B.  Brown ;  139 

Eutaxia  empetrif  olia,  Sehlecht. ;  145 

Dillwynia  bispida,  Xi«J. ;  147 

ericif olia,  Smith ;  147 
floribunda,  &n#& ;  149 
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XKllwynia  ciiittraecona,  B.  Brow* ;  151 

patula,  F.  X. ;  161 
riatylobium  triangularo,  B.  Brown  ;  15! 
oblTusangulum,  BZook&r ;  1SJ 
Boseisa  cinewa,  A.  £mm;  160 

prodtrata,  H.  Brown  ;  162 
riparia,  A.  Ounn. ;  166 
Walkeri,  J".  Jf. ;  167 
Templetonia  retain,  ft.  Brown ;  169 
egona,  Bent h .  ■  1 70 
sulcata,  JtorfA. ;  171 
Hot«  longifolia,  B.  Brovm ;  172 

beterophylla,  A.  Ounn. ;  172 
«oodia  lotifolia,  Salitb. ;  177 

medicaginea,  F.  X. ;  Frag,  i.,  10 
Ootalaria  Cunninghami,  fl.  £rNm ;  182 

disBitiflora,  Benth. ;  161 
Trigonella  suaviaaima,  Lind.;  187 
Lotus  auntralis,  Andr.;  188 

ear.  Behrianus 

Paoralea  balsam  ica,  F.  X. ;  191 

eriantha,  Benth. ;  192 

{tatena,  £*nd. ;  192 
encantha,  F.  X.;  198 
adacendena,  F.  M. ;  198 
Indigofera  enrieaphylla,  Linne";  196 
viscoaa,  .Comoro* ;  198 
fairsuta,  TAnni ;  198 
monopbylla,  Z>«  Coin/. ;  199 
australii,  fft'ZW. ;  199 
brevidena,  Benth.  \  200 
coronillef  olia,  .4.  Ounn. ;  201 
Ptychotema  anomalum,  F.  X. ;  Frag.  ii. , 
Seabania  aculeata,  ?«■». ;  218 
Clianthna  Dampieri,  A.  Own*. ;  211 
Swauuona  Qrejana,  Zt*a\;  216 

corowillaif olia,  SalUb. ;  217 
oolutoides,  J!  3f. ;  Frag,  x.,  6 
phacoides,  Benth. ;  217 
Burkitti,  F.  M.;  218 
Bnrkei,  F.M.;  218 
oligophylla,  J.  Jf.;  219 
campylantha,  F.  X.;  219 
procumbens,  F.  X. ;  220 
phaeifolia,  F.  X.;  221 
teasertiifolia,  Be  Oand.;  222 
unif oliolata,  F.  M. ;  Frg.  riii.,  226 


Bwaissona  microphylla,  A.  Gray ;  228 

laxa,  It.  Brown ;  224 
Glycyrrhita  psoraloides,  Bmtk. ;  225 
Lespedeia  lanata,  IfoUft.;  241 
Glycine  falcate*  Benth.;  248 

clandestina,  Wm&.;  248 
Latrobeana,  2tai*jl.;  244 
tabacina,  LabiU.;  244 
sericea,  ^mM.;  245 
Kennedya  monophylla,  F.  Jf.;  246 
prostrate,  JB.  Brow*;  250 
prorepens, F. Jf.;  Frag,  viii,  226 
Erythrina  vespertilio,  Benth.;  258 
Cassia  Sophera,  IAmmi\  288 

yenuste,  F  Jf. ;  284 

notebilis,  Jl  If.;  284 

pleurocarpa,  F.  Jf;  284 

glutinosa,  2fc  Om^.;  286 

circinata,  Bentk. ;  286 

phyllodinea,  jB.  Jtawit;  287 

eremophila,  -4.  Ob**.;  287 
tw.  heteroloba 

artemisioides,  Garni.  \  288 

Sturtii,  JB.  Brotwi ;  288 

desolate,  jF.  Jf;  289 
Petslostylis  labicheoides,  B.  Brown ;  292 
Banhinia  Leichbardti,  F.  Jf;  295 
Acacia  continua,  Bentk.;  822 

spinescens,  Benth. ;  828 

nyssophylla,  2?.  Jf ;  825 

patens,  F.  Jf ;  829 

tetragonophylla,  F.  If.;  880 

rupicola,  >.  Jf ;  888 

rhigiophylla,  F  Jf ;  888 

oxycearus,  jSfc&.;  884 

yerticillata,  WUld.;  884 

rigens,  -4.  Omn. ;  887 

papyrocarpa,  Benth. ;  888 

caiamif  olia,  Aoerf  ;  889 

lycopodifolia,  -4.  Ota*.;  842 

spondylophylla,  JR  Jf. ;  Frag,  viii.,  248 

armate,  B.  Brown ;  847 

etrongylophylla,  J!  Jf;  Frag,  viii.,  226 

vomerif ormis,  A.  Cunn. ;  850 

obliqua,  A.  Cunn.;  858 

acinacea,  Lind.;  858 

lineata,  .k.  Ounn.;  858 
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A  cacia  ancepa,  Da  Otmd. ;  855 
microcarpa,  F.  M. ;  857 
montana,  Bmth. ;  857 
verniciflua,  A.  Chum. ;  858 
dodonsifolia,  Willd.,  850 
sentu,  F  M.;  860 
retinodes,  SoUneU.-,  862 
neriifolia,  A.  Omm.;  868 
notabili*,  F.  M. ;  865 
pycnantna,  Batik.;  865 
hakeoidei,  ^.  Ommi.  ;  867 
aalicina,  Lind. ;  867 
■uKreolena,  JT»7W.;  869 
Murrayana,  J!  Jf. ;  870 
promin*)Ui,  J.  Omm.;  871 
brachybotrya,  BwiiA.;  878 
Wattuiana,  F.  M.  ■  874 
myrtif  olia,  Willd. ;  876 
miblanata,  B*n(A. ;  878 
minutifolia,  F.M.;  Frag,  riii., 
homalophylla,  A.  Omm.;  888 
Oiwaldi,  F.  M.;  884 
etenophylla,  A.  Ohm.;  885 
■clerophjll*,  £M.;  886 
fftrinott,  IAmd. ;  886 
melanoxylon,  R.  Brawn ;  888 
retivoni*,  F.  M.;  892 
longifolia,  WWW.;  897 
Burkitti,  F.  M.;  400 


syperopliyUa,  *".  Jf.;  400 
ineura,  F.  M. ;  402 


decurrena,  Willd.;  414 
Bobacu  (Fl.  Amt,  vol.  II.) 
Gwim  orbftnnm,  Limtd ;  428 
Po  ten  till  a  ainerma,  IA*%4 ;  429 
Bnbua  pairifloruB,  LmnS ;  490 
Alcheinilla  arrenaie,  Scop. ;  482 
vulgaris,  Zmwp<;  482 
Acena,  ovina,  J(.  Oihm.  ;  483 

a&nguisorbe,  Vail.;  484 

8ixmi.au  (Fl.  Aust.,  rol.  II.) 
Bauer*  rubioidce,  Andr. ;  447 

Cb*sbvucu  (Fl.  Aust.,  vol  II.) 
Tilbm  YerticillariB,  .4.  Ctaw. ;  451 
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TillM  purpurata,  Booker ;  451 
macrantha,  Booker ;  452 
intricata,  Neee ;  452 

HALOBJ.au  (Fl.  Auat.,  toI.  II.) 

Loudonia  aurea,  Lvnd.\  472 

Bcfarii.dUttattL;  472 
Haloragit  nracronata,  Neee ;  475 
elata,  jL  CWfm.;  476 
Goseei,  F.  Jf;  Frag,  riii.,  161 
ceratophylla,  JSndl ;  478 
acutangcua,  J?1.  Jf. ;  478 
odontocarpa,  F.  M.\  479 
micrantha,  £.  Brown ;  482 
heterophylla,  .Bray. ;  488 
tetraffyna,  £«&*#.;  484 
teucnoides,  De  Cand. ;  484 
Meionectes  Brownii,  JI  -Hooter ;  486 
Myriophyllum  vari»folium,  J.  Booker;  487 

elatinoides,  G*ud.\  487 
verrucoBum,  Lind. ;  488 
Muelleri,  &**.;  488 
integrifolium,  J.  Booker;  490 
Callitriche  Tenia,  LinnJ ;  492 

ClXAXOPHYLLEB  (Fl.  Alist.,  TOl.  II.) 

Ceratophyllum  demersum,  Linni  ;  491 

OffAGXACM  (Fl.  AUBt.,  TOl.  III.) 

Bpilobium  tetragonum,  LUmi;  805,  Ac. 

var.  pallidifiorum 

JuBsi®a  repenfl,  Linnt ;  806 

Ltthxacxa  (Fl.  Auat.,  toI.  DDE.) 

^mrnftnuiii.  Indica,  Be  Cand. ;  297 
multiflora,  Boxb. ;  298 
Lythrum  Salicaria,  Lvimi;  298 

Hy BBopif olia,  2/wwwf ;  298 

Mybtacxjb  (Fl.  Auat.,  vol.  HI.) 

Darwinia  micropetala,  Benth. ;  14 
Schuermanni,  Benth. ;  15 

Vertioordia  Wilhelmi,  M  M. ;  19 

Calycothrix  longiflora,  JR  Jf . ;  49 
tetragona,  Labill. ;  50 

Lhotzkya  glabemma,  JP.  -2f. ;  53 

genetylloides,  F.  M. ;  54 
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Tbryjxtomene  MaiM&neari,  F.  M.\  61 

0        [ 

Mitehelliana,  F.  M. ;  61 

H 

Miqneliana,  F  M. ;  82 

ericsa,  .F.  Jf. ;  62 

i 

Elliotti,  £  Jf ;  Frag,  ix.,  62 

a 

auriculata,  F.  M. ;  Frag,  x.,  % 

c 

flaTiflora,  F.  M. ;  Frag,  yiu.,  1) 

c 

microphylla,  i*  M . ;  65 
Basckea  craasif  olia,  Zwut. ;  76 

M 

K                                 it 

poly  Btemonen,  F.  M. ;  77 

0 

ericasa,  F.M.;  77 

Behrii,  F.  X. ;  88 

0    If 

Iieptoapermum  l<e  vigatum,  F.  M. ;  108 

OH                             k 

■copariuin,  Forttor;  106 

i                    i 

Umgeram,  &»»'<* ;  106 

i 

myrainoidei,  Sohleeht.;  109 

X                                 k 

Kunzea  pomif  era,  F.  M. ;  116 

I 

Calliitemou  coccineua,  F.  M. ;  120 

*                    it 

salignua,  Smijtf ;  120 

teretifolius,  F.  M.\  122 

brachyandruB,  Lind. ;  122 

Melaleuca  acuminata,  F.  M. ;  182 

i.                       h 

gibboea,  ZoWH. ;  188 
decussata,  B.  Brown ;  188 

t                    b 

WilBoni,  F.X.;  184 

squarroBa,  SbmIA ;  189 

E                             fc 

parviflora,  Lindl&g ;  146 

IS                             fc 

eylindrica,  B.  Brown ;  146 

t 

uiicinata,  B.  Brown ;  150 

1                                  fe 

glomerata,  F.  M. ;  151 

squamea,  Labill.;  165 

ericifolia,  Smith;  159 

«<w.  puBtulata,  Hooker ;  160 

i                      b 

Eucalyptus  pauciflora,  Si«£. ;  201 
Sieberiana,  F.  M. ;  202 

E 

E 

obliqua,  L'Heritier;  204 

R 

capitellata,  Smith  ■  206 

E 

Bantalifolia,  J*7.  M. ;  206 

E 

«w.  (P)  Baxteri;  207 

B 

leucoxylon,  F.  M. ;  210 
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gracilis,  F.  M.\  211 
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paniculata,  Smith ;  211 
targiflorenB,  F.  M.;  214 

[  E                             t 
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uiicinata,  Twox.;  216 

I 

odorata,  ifeAr ;  215 
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Behriana,  F.  M.;  216 
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corynocalyx,  jP.  M.;  218 
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Hike*  eydoptan*  *. »»;  «* 
multifineate,  J6w».;  518 
tdicnia,  £.  lto*» ;  524 
flezfli^JRJt;  580 

B*nkn» inareiiurta,  Cbo.;  553 

^^onirta,F.lf.;557 

Loiabtsacu  (Fl.  Anst.,  roL  HI.) 
^^         MiirastifoliuB,  JB.  Sit**;  890 

«wr.  (?)  linemfoliiis ;  891 
linophyUu*,  Fmel ;  898 

**r.  Melaleuca 

vmr.  camu ;  895 
?Wadibi«rteiiB,F.J£:;895 

Viacom  arttculatam,  Bum. ;  896 

Sabtaiacm  (FL  Auat,  vol.  YL) 

Santalum lanceolatum,  J*.  *ftM«i;  2*4 
icawmrtam,  De  (to**.,  M* 
peracarium,  F .M-i  216 

,pi4tuin,F.M.;218 
I^meriaapkjlla,  A  A«y  222 

BxoeupnB  cupwwf onws,  ImAMa  25» 
P     Bpartea,  .B.  2»ww.;  229 
$hjlb,B.Broum,&p 
rtnBU,B.Brovm,&Q 

OhkcantM  (Fl.  Aurt.,  rol.  L) 
01m  Bentbamiana,  Miq.;  898 

UioiiJ.mB*  (Fi.  Aurt.,  wL  IH-) 
Hydrocotyle  vulgarit,  Umi%  889 
3  hirta,  Jt.  -B"^'.840^, 

l«iiflor»,  De  Owrf. ;  840 
callicarpa,  2fr*«;  848 
trachycarpa,  ^."^T*9 
capillsria,  F. «. ;  844 
Anatiea,  Lmni;  848 
piloius,  B**tk.  i  8* 
cywopetoluB,  F.  M. ,848 
enocaxpuB,  F.  Ji. ;  wo 
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Didisctu  uusocuvuB,  F.M.;  849 
glaucifoliuB,  F.  M.;  860 
Tracfcj mene  heterophylla,  F.  X. ;  864 
Xanthosis  piisilla,  Bimge ;  861 

diasocta,  J.  Hooker  •  862 
Rrymginm  roatratum,  Cap.;  870 

resiculoaum,  Labill,  •  870 

plantagineum,  J1.  Jf.;  871 
Apium  pTOitntnm,  ZoWZI. ;  872 
Crantxis,  liaeata,  .ifirf*.;  874 
Sucm  brachiatus,  SfcS. ;  876 

Capkholucm  (Fl.  Auat.,  vol.  ITT.) 
Sambuetu  Gaudicbaudiana,  De  Oand. ;  898 

RusiA.au  (Fl.  Auet.,  vol.  TTT.) 
OldenLindia  tiUsacea,  P.M.;  405 
Dentella  repena,  Font. ;  406 
Canthium  latifolium,  F.  M.  ■  421 
Coproaoma  hirtella,  LabiU.;  529 
Opercular!*  acabrida,  ScUeeht. ;  488 
ovata,  J.  Hooker  •  485 
varia,  J.  Hooker  ;  485  e  d 

Pomai  umbellata,  Solander ;  487 

A-Bperula.  oligantha,  F.  M. ;  444  o  d 

Galium  gemiiif  olium,  F.  M. ;  446 

Gaadicbaudi,  De  Oand. ;  446  c  d 

auatrale,  Be  Oand.;  446  d  I 

Composit*  (PI.  Auat.,  vol.  HI.) 
Adenoatemma  viacogum,  Font. ;  462 
Aster  grandiflorus,  F.  M. ;  469 
p  anno  bb  b  ,  F.  M. ;  469 


myrainoidea,  LabiU. ;  470 
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axillaris,  F.  M.;  475 

ramuloaua,  LabiU. ;  476 

noribundua,  F.  M.;  477 

microphylliii!,  LabiU. ;  477  e  d 

Buhspic&tuB,  F.  M. ;  478  d 

pimeleoides,  A.  Ovum.;  479 

conooephalus,  F.  AC;  480 

lnagniflorus,  F.  M. ;  480 

calcareug,  J1.  AT.;  481 

Muelleri,  &»ufer;  481  «T 

Stuartii,  F. M.;  481 

decuprens,  De  Oand.;  481  rf 
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feptopkrl]*,  2k 
Cuutio^nri.  2k  CML;  406 
Cadotio,  F  Jf ;  Rag.  l,  56 
■■■■riifolii,  .F-  Jf ;  409 
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F.Jf;  502 
Stmts  i  502 
■E*bk«fol»>  SW.  A  JF.  Jf;  60S 
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feppakm*  BemtiL;  504 


porpkrrogloM*.  F.  Jf ;  505 
ftispidiLLa.  ¥~  Jf ;  506 
Lagenopkor*  KUsdieri,  &«.;  507 

Hvegeli,  Borfft.;  507 
anphraopw,  Jl  Jfrdber;  506 
BnebyecmB  djrerwioli*  JbdL  A  Jfty . ;  511 
goniocmrpa,  &■*  A  JE  -Ml;  512 
pachTptera,  IWo.;  512 
fmtel  F.  Jf ;  («.) 
Muelkri,  Somder.;  514 
grmminea,  -F.  Jf. ;  514 
bMaltica*  Jl  Jf ;  515 
traehjtturpa,  -K  Jf;  515 
exflia,  Sander. ;  516 
tebHiB,  Somder.;  516 

liens,  Jl  Hooker ;  516 
J*.  Jf.;  517 
L;  518 
cmloorpa,  jR  Jf;  519 
tenella,  IWcb.;  521 
Pteroc^aiiroliacelktoa>jHbdLAJawft.;528 

KUwdiari,  F.Jf;  Frag. 
ErodiophrUmn  ELderi,  F.  Jf. ;  Emg.  ul,  120 
Plucbea  Ejrea,  F.  Jf ;  526 
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Epaltea  aastnlu,  Lett. ;  680 
Pterigeron  liatroidea,  5«iiA. ;  582 

micTogloBBUB,  Benth.;  582 
dentatif  olius,  F.  M. ;  Fg.  ix.,  119 
Siege sbeckia  orient&lia,  Jjwme;  636 
Wedelia  platygloBua,  F  M. ;  686 
GlosBogyae  tenuifolia,  Cb»*. ;  644 
Xlarena  AuBti-alaaica,  Hooker;  646 
Cotula  filif  olia,  2%w»*. ;  648 

coronopifolitt,  Linni;  640 
austtraliH,  Hooker ;  660 
reptana,  -B«iM.;  651 
Centipeda  orbicularis,  JDour. ;  Fg.  viii.,  142 
Cunningbami,  F.  M. ;  668  pan 
tbespidioides,  F.  M. ;  Fg.  yiii.,  148 
^Elacbanthua  puaillue,  F.  M. ;  665 
laoetopsia  graminifolia,  Turet. ;  556 
Myriocephalus  rhizocephalua,  2)e  CbnJ. ;  567 

Kudalli,  F.  M.;  669 
Polycalyrauia  Stuarti,  Sond.  et  M.;  860 
Angianthus  tomentoBua,  Wendl. ;  562 
pleuropappua,  Benth. ;  568 
bracbvpappua,  J.  JV-;  568 
tenellua,  >.  Jf.;  664 
purillDB,  Smth.;  564 
PreiasiairaB,  Steetx;  666 
BtrictuB,  &»& ;  668 
GiiepliOBiB  Burkitti,  Benth. ;  570 
eriocarpa,  J.  M. ;  570 
akirropnora,  JBenth. ;  570 
aracbnoidea,  Tfercz.;  571 
cadonopappa,  f.  Jf  ;  Fg.  ix.,  2 
Caloeepbalus  Browmi,  J1.  M. ;  574 
Sonderi,  Jl  M. ;  576 
lacteus,  £«h.  ;  575 
citreuB,  Lett. ;  575 
platycephaluB,  F.  M. ;  576 
Cephalipterum  Druminondi,  A.  Grog ;  577 
G-naplialodes  uliginoBum,  A.  Gray ;  678 
Craapedia  Bichea,  Cat*. ;  679 

pleiocephala,  F.  M. ;  580 
chrTBantha,  SoAleeht. ;  680 
globoBa,  Benth. ;  580 
Cbthonocephalua  pseudoevai,  Steetx  ;  682 
Ixodia  achilleoidea,  B.  Brown ;  588 
Caaainia  longif  olia,  B.  Brown ;  586 
aculeata,  B.  Brown ;  586 
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Ounni*  laerii,  B.  Brown ;  587 
HCWta,  JZ.  J row* ;  587 
■pectabilM,  ioWH.;  588 
Hume*  CMnnimoM,  .P  Jf;  589 
panctulat*,  F.M.;  588 
Eriochlunji  Bflhxii,  Sond.  &F.M.;  591 
Toxanthne  perpusilltM,  Turcz. ;  592 

MuoUari,  Bmt\.;  592 
Rutidowa  helichiyBoidea,  2>b  Omi.;  5M 

Pnmilo,  BwtfA.j  595 
M  illotia  tenuif ol  ia,  Ow. ;  596 
Greeveaii,  J.  Jf. ;  696 
Jiiohena  leptolepii,  Be  Gaud. ;  597 
eupina,  V.  M. ;  668 
tomentona,  Sn*d.  A  F.  M. ;  598 
Athrixia  tenella,  -Bmfi. ;  600 
Podotheca  anguitif  olia,  Oau. ;  601 
Fodolepii  acuminata,  B.  Brotm;  604 
oaneioexu,  A.  Omn. ;  606 
ragata,  £«WH.;  606 
Lessoni,  Jimtk. ;  606 
SieiuBsenift,  J!  Jf;  607 
Lepttirhyufilrai  tquwnatui,  Labiil. ;  606 
ambigutw,  Tvrc*.;  609 
polcbellua,  J!  if.;  610 
elongatuM,2)e6,.;616,Fg.ii.,85 
medius,^.  Cfowi.;  610,  Fg.xi.,85 
Waiteia,  Sonder.;  610 
Helichryium  Caaaimaniim,  Gawd.;  611 
Dftyenporti,  ^  Jf;  616 
■emifertile,  F.  M.;  617 
Baxteri,  J.  Ohm.  ;  617 
reorpioidea,  Labiil.;  618 
TutidolepU,  Be  Oand.;  618 
obtamfo\iwr>,F.M.&Soi%d.;t$lii 
lucidum,  Hmckel;  620 
retuaum.  F.  M. ;  Frag,  viii  , 
decurrens,  F.  M. ;  Frg.  nil.,  46 
diotophylhun,  J".  Jf.;  628 
adenopnornm,  F.  M. ;  622 
leucopeidium,  Be  Chmf. ;  622 
Blandowakiannm,  Steete ;  622 
podolepidetun,  F.  M. ;  624 
apiculatum,  De  Oand.;  624 
■emipappOBum,  Be  Omni. ;  62( 
f  emigineum,  Labiil. ;  681 
Thomwmi,  J.  if.;  Fg.  viii.,  46 
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HelichryBum  Ayersii,  F.  Jf.;  Fg.  yiii.,  167 
TVaitsia  corymbosa,  Wendl. ;  685 
Helipterum  roeeum,  Bentk.;  640 

anthemoides,  De  Cand. ;  641 
polygalif oliam,  De  Oand. ;  641 
flonbundum,  2>*  Cbiui. ;  642 

var.  Stuartinum,  Sand. 
heteranthum,  Turex.;  642 
involucratum,  F.  Jf.;  646 
tenellum,  Turcz.;  646 
Btrictum,  Bentk. ;  646 
stipitatum,  F.  Jf. ;  648 
incanum,  2)*  Own*. ;  648 
Cotula,  De  Cand.;  644 
hyalospermum,  J*.  Jf.;  644 
Haigii,  JR  Jf.;  Frag,  x.,  107 
corymbiflorum,  Sckleckt. ;  647 
pygmiDum,  D«  Oand.;  647 
dhanleya,  J!  Jf. ;  Fg.  yiii.,  168 
moscbatom,  A.  Cunn. ;  648 
Tietkensi,  J1.  Jf. ;  Fg.  yiii.,  227 
pterocbstum,  F.  Jf. ;  648 
exiguum,  J".  Jf.;  648 
dimorpholepis,  Bentk.;  650 
Gnaphalium  luteo-album,  Linnd;  658 

Japonicum,  Tkunb. ;  658 
inautum,  Hooker ;  655 
Stuartins  Muelleri,  Bonder. ;  657 
Erechthites  picridioides,  Hot*. ;  658 

arguta,  -Do  &*£ ;  659 
mixta,  De  Cand. ;  659 

Suadridentata,  Z><?  Cam*. ;  660 
ispidula,  De  Oand. ;  660 
Senecio  Gregoni,  -P.  Jf.;  668 

megaglossus,  F.  Jf  . ;  665 
magmflcua,  F.  Jf.;  665 
lautus,  0.  Font. ;  667 
Behrianus,  &m£  ft  JftitZf.;  669 
brachjrglosgufl,  JF.  Jf. ;  669 
Georgians,  De  Oand. ;  670 
odoratuB,  Hornem. ;  671 
bypoleucus,  Bentk. ;  672 
Cunningbami,  D*  Gnu?. ;  671 
anethifoliuB,  -4.  CW**.;  672 

2mbonotuB  Lawsonianus,  Oaudieh. ;  674 
icrofleria  Forsteri,  Hooker;  676 
Kcris  bieracioides,  £M;  678 
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8*TLn>nLa  (Fl.  Aust.,  vol.  IV.) 

Stjliditun  graminif olium,  Swartx ;  10 
calcaratum,  B.  Brown ;  14 
floribundum,  JR.  Brown ;  15 
despectum,  2fc.  Brown ;  22 

Leeuwenhookia  dubia,  Sondcr;  84 

Campakttlace a  (Fl.  Aust.,  vol.  IT.) 

Lobelia  heteropbylla,  Labill. ;  124 
Browmana,  2fo?ro.  A  Schult. 
microsperma,  JP.  Jf. ;  Frag,  x.,  41 
simplicicaulig,  JB.  Brown ;  124 
rhombif olia,  D*  Fr. ;  126 
anceps,  TAuni. ;  128 
pratioidea,  Benth. ;  131 
Benthami,  JR  Jf. ;  138  (puberula) 
concolor,  B.  Brown ;  138 

Isotoma  petnea,  .P.  Jf. ;  135 
scapigera,  Bon ;  136 
fluviatilis,  JF.  Jf . ;  136 

Wahlenbergia  gracilis,  Be  Cand.;  137 

GooDEXOYiEiE  (Fl.  Aust.,  vol.  IV.) 

Lescfcenaultia  divaricata,  F.  M. ;  43 

striata,  F  M. ;  Fg.  viii.,  245 

Velleia  connata,  F.M.;  46 

paradoxa,  B.  Brown ;  48 

Goodema  Bameli,  JP.  If. ;  57 
ovata,  Smith;  59 
amplexans,  F.  M.;  60 
varia,  J?.  Brown ;  61 
geniculata,  22.  Brown ;  62 
hirsuta,  JR  Jf. ;  64 
Vilmorini*,  Jl  Jf ;  68 
Nicholsoni,  Jl  ilf. ;  69 
grandiflora,  Sims;  69 
Chambersi,  2^.  M. ;  70 
calcarata,  JR  M \ ;  69 
albiflora,  Schlecht ;  70 
Mitchelli,  -B^^A. ;  71 
heterocbila,  .F.  Jf. ;  71 
Mueckeana,  F.  M. ;  Frag,  viii.,  56 
cycloptera,  B.  Brown;  74 
pinnatifida,  Schlecht;  75 
glauca,  F.  M. ;  76 
mieroptera,  F.  M. ;  77 
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Selliera  radicana,  Can.;  82 
Cstoaperma  M  uelleri,  Benth. ;  88 
ScwvoU  spineaceni,  R.  Brown;  87 
d  op  Miners  ta,  22.  Brown ;  81 
parvifolia,  F.  M.;  81 
colkris,  J1.  M. ;  82 
Buaveolens,  £.  Brown  ;  85 
ovalifolia,  £.  Brown;  86 
cnuifolia,  2<*£tZ/.;  86 
»mula,  B.  Brown ;  88 
humilis,  B.  Brown ;  100 
microcarpa,  One.;  101 
linearis,  B.  Ktwmt;  102 
Dampiera  lanceolata,  A.  Own.;  118 

roamarinifolia,  SchUnht.  •  114 
atricta,  A.  jtfruion ;  115 
Brunonia  auatralia,  Smith ;  121 

Gkntiamk*  (Fl.  Aust.,  vol.  IV.) 
Sebsea  ovata,  B.  Brown ;  871 
Erythreea  australia,  B.  Brown ;  S71 
Gentiana  montana,  Q.  font. ;  878 
Til  tntm.ii  tlmmum  exaltatuiU,  F.  3t. ;  876 
erenatum,  F.  Jf.;  878 

LoOAKIACK^B    (Fl.  Allat.,  vol.  IV.) 

Mitraeacine  paradoia,  JZ.  Brown  ;  858 
Logania  longifolia,  fi.  Brown ;  861 
craarif  olia,  iZ.  Brown  ;  862 
ovata,  JB.  firmm ;  862 
linifolia,  &&ZecAJ.;  368 
imda,  I"  Jf.;  865 

Pubt.*,qot.s  (Fl.  Aust.,  vol.  T.) 
Flantago  varia,  B.  Brown;  188 
oar.  (P)  parviflora 

Pbemulacb*  (Fl.  Aust.,  vol.  IV.) 
Sunolm  repenB,  Ben.-,  271 

Jmuixkm  (Fl.  Auat.,  vol.  IV.) 
JumuLuin  linear©,  B.  Brown ;  286 
calcareum,  P.  M.-  287 

Apoctsm  (Fl.  Auat.,  vol.  IV.) 
Cariasa  Browoii,  F.  M.;  805 
Alyzia  buxifolia,  £  .Brown;  807 
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Notonerium  Goaaei,  Benih. ;  Gen.  Plant.,  008  c 

Abclepiadxjb  (71.  Auat.,  yol.  IV.) 

Sarcoatemma  auatrale,  B.  Brown ;  328 
Crnanchum  floribundum,  22.  Brow* ;  882 
Maradenia  Leichhardtiana,  F.  Jf . ;  841 

SOLUTACSJi  (Fl.  Auat.,  vol.  IV.) 

Solanum  aviculare,  G.  Font. ;  447 
simile,  J!  Jf. ;  448 
fasciculatum,  F.  Jf. ;  Frag,  vi.,  144 
ferociaaimum,  Lindley\  451 
oligacanthum,  F  Jf.;  454 
eauriale,  Lindley ;  454 
chenopodinum,  J1.  Jf  . ;  454 
Stnrtu,  JR  Jf.;  454 
hyatrix,  B.  Brown ;  458 
eremophilum,  F.  Jf.;  459 
lacunarium,  F  Jf. ;  461 
petrophilum,  JR  Jf. ;  461 
ellipticum,  JB.  Jtanoft  ;  464 
Lycium  auatrale,  JR  Jf.;  467 
Datura  Leichhardti,  F.  Jf.;  468 
Niootiana  aauveolena,  Lekm, ;  469 
Anthocercia  aniaantha,  BndUehor ;  477 
anguatif olia,  F  Jf. ;  478 
myoaotidea,  J!  Jf.;478 
Badeaii,  27!  Jf.;  480 
Duboina  Hopwoodi,  J*.  Jf.;  480 
Anthrotroche  Blackii,  F.  Jf. ;  Frag.  yiii.,  282 

Sobofhvulbiacsjb  (Fl.  Aust.,  toI.  IV.) 

Mimulua  repena,  B.  Brown ;  482 
gracilis,  22.  Brown ;  482 
proatratua,  Benin.;  488 

Stemodia  riacoaa,  Bosh. ;  486 

pedicellaria,  JR  Jf. ;  Frag.  Yiii.,  281 
Morgania,  JR  Jf.;  488 

Gratiola  peruriana,  IAmni;  408 

Limoaellaaquatica,  2***4;  608 

Curdieana,  JR  Jf.;  Frag,  ix.,  166 

Veronica  decoroea,  JR  Jf;  506 

Derwentia,  LiUlejohn ;  507 
gracilis,  22.  Brown ;  508 
diatana,  B.  Brown;  509 
calycina,  B.  Brown;  509 

Euphraeia  Brownii,  F  Jf.;  520 
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77 
Euphrasia  acabra,  B.  Brown;  521 

AC'AKTHACU  (Fl.  Ami,  voL  IV.) 
Buellisv  auatralio,  B.  Brown ;  847 
Justicia  ppocumbena,  Lin*/,;  549 

Xempeana,  F.  M.;  Frag,  xi.,  101 
Omobaitchacijb  (Fl.  Auat,  vol.  IT.) 
Orobancbe  cernua,  Zogff . ;  588 

LurTIBTTLAKUCU   (Fl.  AlUt.,  vol.  IV.) 

TTtricularia  flexnosa,  Vakl. ;  626 

dichotomy,  Labill. ;  629 
Polypomptolyx  tenella,  Lekm. ;  582 

BieiroKucts  (Fl.  Auat,  toI.  IV.) 
Tecoma  australia,  B.  Brown ;  687 

Pbulivu  (Fl.  Auet.,  vol.  IV.) 
i oaepUiuift  Eugenia,  F.  M. ;  557 

Coitvolvulacxjb  (Fl.  Auat.,  vol.  IV.) 
Ipomccn.  Diwenporti,  J".  M. ;  416 
cortata,  F.  M.;  419 
Moelleri,  Bmtk.;  428 
Leterophylls,  .fl.  flmm ;  428 
Convolvulus  erubeBcene,  Smb*  ;  429 

sepinm,  Linne;  480 
Breweria  rosea,  F.  M. ;  486 
Cream  cretica,  Linni ;  487 
ErolruluM  linifoliue,  Lmnt;  487 
Diehondra repens,  Q.  Font.;  488 
Wilaonia  humilis,  B.  Brown ;  489 

rotundifolia,  Hooker;  440 
Cuacuta  awtralu,  B.  Brown ;  441 

Bokudiu  (Fl.  Aurt.,  vol.  IV.) 
Coldenia  procumboD  n,  lAmti ;  891 
HeliotropiBm  Curus&ricum,  Lime" ;  898 
europ»um,  LmtU;  894 
undtUatam,  Fatt.;  894 
asperrimum,  B.  Brown;  894 
oralif oliuin,  Font. ;  896 
fllaginoidea,  Bmtk.;  898 
plewpteram,  -F.JC;Fg.ix.,121 
Hwgani*  anagalloidea,  Bndi.-,  402 
cyanea,  Zimdley ;  402 
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Halgania  larandulaoea,  Endl. ;  408 
Tricnodesma  Zeylanicum,  22.  Brown ;  404 
Myosotis  australis,  22.  Brown ;  405 
Eritrichium  austoalasicum,  Be  Oand. ;  406 
Echinospermum  concavum,  F.  Jf;  407 
Cynoglossum  suaYeolens,  22.  Brown ;  409 

australe,  22.  2taH9»  ;  409 
Drummondi,  Bentk,  \  409 

Labiate  (Fl.  Aust.,  vol.  V.) 

Plectranthus  parriflorus,  Hmekel ;  78 
Mentha  granaiflora,  Bentk. ;  82 
australis,  22.  Brown ;  88 
gracilis,  22.  2taM0» ;  88 
Batureioides,  22.  Brown ;  84 
Lycopus  australis,  22.  Brown ;  85 
Prunella  vulgaris,  LimxU\  87 
Scutellaria  mollis,  22.  Brown ;  88 

humilis,  22.  JBfWff ;  88 
Prostanthera  lasianthos,  LabiU. ;  98 

rotundif olia,  22.  Brown ;  96 
spinosa,  JF.  Jf. ;  99 
Behriana,  Schleeht. ;  102 
Wilkieana,  jR  Jf;  Fg.  viii.,230 
Baxteri,  -4.  Gwift. ;  102 
striatiflora,  .P.  Jf. ;  102 
eurybioides,  .P.  Jf.;  105 
coccinea,  F.  Jf. ;  107 
calycina,  F  Jf . ;  107 
MicrocorysMacredieana,  F.  Jf. ;  Fg.yiii.,  281 
Westringia  rigida,  22.  Brown ;  129 

Dampieri,  22.  Brown ;  129 
Teucrium  raoemosum,  22.  2?nwwi ;  182 
corymbosum,  22.  JBtom ;  188 
sessiliflorum,  Bentk.;  184 
Ajuga  australis,  22.  Brown ;  186 

YXBBXITACSJI  (Fl.  Auflt.,  T0l.  V.) 

Verbena  officinalis,  Lmni\  86 
Newcastlia  spodiotricha,  JP.  Jf ;  40 

bracteosa,  F  Jf.;  Frag,  viii., 40 

cephalantha,  F.  Jf;  frag,  ix.,4 

Dicrastyles  ocnrotricha,  JP.  Jf. ;  42 

Beyeridgei,  F.  Jf. ;  Frag,  viii.,  50 
Gilesii,  F  Jf.;  Frag,  riii.,  229 
Dorani,  F  Jf.;  Frag.  yiii.,280 
Lewellini,  JP.  Jf.;  frag.  zL;  86 
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Avicennia  officinalis,  lAnnt;  69 

MYOPOKnra  (PI.  Aust,,  vol.  V.) 

Myoporuin  Cunninghami,  Bentk.;  4 
insulare,  B.  Brown ;  4 
viHcoHum,  B.  Brown ;  6 
deserti,  A.  Ctmn.;  5 
parvifoliuro,  B.  Brown ;  6 
oreYipeB,  Benth. ;  6 
platycarpum,  B.  Brown ;  7 

Eremopliila  Dalyana,  F.  M.\  10 
aooparia,  F.  M. ;  10 
Delisseri,  F.  M.;  11 
Weldii,  F.  M. ;  Prag.  vii.,  109 
cragsifolia,  F.  X.;  11 
Behriana,  F.  M.;  12 
ChrUtophori,  F.M. ;  Fg.  ii.,120 
densifolia,  F.  M. ;  13 
gibbifolia,  J1.  Jf. ;  13 
di  varicata,  J".  Jf. ;  14 
uantalina,  F.  M. ;  15 
rotundifolia,  F.  M. •  19 
oppositif  olia,  .£.  5mm ;  20 
Paialeyi,  F.  Jf ;  20 
Sturtii,  .B.  ^roiro ;  21 
HughoBii,  F.M. ;  Frag,  viii.,  226 
Gibaoni,  F.  M.;  Frag,  viii.,  227 
Gilesii,  F.  Jf.  j  Frag,  viii.,  49 
Berry!,  F.  M.;  Frag,  viii.,  226 
Latrobei,  F.  M . ;  22 
MacDonnelli,  J*.  Jf.j  22 
longifolia,  .F.  3f . ;  28 
polyclada,  F.M.;  24 
Freelingi,  F.  M.;  25 
viridif olia,  F.  Jf. 
Goodwini,  F.  M.;  25 
Elderi,  J*.  M.  ■  Frag,  viii,,  228 
Willni,  F.  M. ;  26 
Brownii,  F.  M.;  27 
Duttoni,  F.  M. ;  28 
maculata,  F.  M . ;  29 
iatifolia,  F.  Jf.  j  80 
alternifolia,  5.  Brown  ;  30 

Epacbidbji  (PI.  Aurt.,  toI.  IV.) 

Styplielia  adscendens,  B.  Brown ;  146 
piuilliflora,  P.M.;  149 
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Styphelia  humif  una,  Per: ;  156 
J  Sonderi,F.  M.;  158 

etrigoaa,  Smith ;  175 
Bichei,  LoWB.;  186 
australit,  F.  if. ;  186 
collina,  ZoMB.;  191 
concurva,  F.  If. ;  198 
virgata,  ZoWB.;  201 
ericoides,  Smith ;  200 
cordifolia,  F.  Jf. ;  214 
hirtella,  F.  M. ;  218 
rufa,F.Af.;  220 
Woodsii,  F.JT.;  225 
serrulate,  LabM. ;  227 
patula,  Spreng. ;  227 
ovalifolia,  $mwtf.;  228 
depressa,  Spreng. ;  228 
f  asciculiflora,  F.  JK ; ;  229 
Monotoca  elliptic*,  22.  Broum ;  280 
Brachyloma  ericoideB,  jSwkJ.  ;  172 

daphnoideB,  AfefttA ;  178 
Epacris  impreesa,  Labill. ;  285 
obtusif olia,  »»*** ;  287 
lanuginosa,  Labill. ;  288 
microphylla,  12.  Brotm ;  240 
Sprengelia  incarnata,  Smith ;  249 

Cabvaeinba  (Fl.  Aust.,  vol.  VI.) 

CaBuarina  quadriralvifl,  Labill ;  195 
glauca,  Sieb. ;  196 
lepidophloia,  F.  Jf.;  Frag.x.,  115 
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digtyla,  Vent.;  198 
toruloea,  Ait;  200 
Decaisneana,  F.  Jf.;  201 
bicuspidata,  ItaitA.;  202 

Cokitolb  (Fl.  Aust.,  vol  VI.) 

CallitriB  verrucofla,  B.  Broum ;  287 
rfcomboidea,  B.  Brawn ;  287 

Ctoadu  (Fl.  AuBt.,  vol.  VI.) 
EncephalartoB  Macdonnelli,  F.M.;  F.ix.,  124 
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MONOCOTYLEDONS. 
Htsiochiudu  (Fl.  Auit.,  vol,  VI.) 
Blyxa  Boxburghi,  Biak.;  258 
VaUimeri*  spiralis,  Lmni;  259 
Halopliila  onto,  Gaud,;  vol.  vii.,  182 

Obchidej  (Fl.  Aiut.,  vol.  VI.; 

Dipodium  punctatum,  B.  Breton  ;  801 

Cymbidium  canaliculatum,  B.  Brown ;  802 

Calochilua  Kobortooni,  Smth.;  81E 

Tholyraitra  iiioides,  Sw,;  817 

aristata,  Lind. ;  819 

longifolia,  Jibrtter ;  819 

fuaco-lotea,  B.  .Brant;  821 

carnea,  5.  2?rov» ;  821 

fleinoaa,  Endl. ;  822 

antennifera,  J,  Mooter ;  822  o  & 

Diana palustrii,  Lind.;  827  o  d 

maculata,  Smith ;  827 

pedunculate,  B.  Brown ;  828 

sulphurs*,  .ft.  ifrown ;  880 

longif olia,  S.  Brown ;  881 

0  rthoceras  strictum,  B.  Brown  ;  882 

Cryptostylis  longif  olia,  B.  Brown ;  888 

Prasophyllum  »latum,  B.  Brown ;  887 

patens,  B.  Brown;  889 

fuscum,  B.  Brown ;  889 

nigricans,  B.  Brown ;  848 

Tepperi,  F.  M.  (ms.) 

Microti!  porrif olia,  Spreng. ;  847 

atrata,  Lind.;  849 
Corysanthes  pruinosa,  A.  Ottntt.;  861 
Pterostylis  eoncinna,  M.  Brown ;  865 
curt*,  B.  Brown ;  855 
nutans,  B.  Brown;. 856 
nan*,  JB.  Sroww ;  857 
cnculla ta,  £ .  Brown ;  867 
reflex*,  5.  Brown ;  869 
barbata,  X*k*.  ;  862 
mutica,  B .  Brown ;  868 
rufa,  B.  Brown;  868 

car.  Mitchelli 
longif  olia,  It.  Brown;  864 
v  ittata,  ZsW. ;  864 
Acianthus  exsertuH,  B.  Brown ;  870 
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Eriochilus  autumnalis,  22.  Brown ;  872 
Lyperantbuu  nigricans,  22.  Brown ;  874 
Cyrtostylis  renif  ormis,  B.  Brown  ;  876 
Caladenia  Menziesi,  B.  Brown ;  879 
Patersoni,  B.  Brown ;  881 
var.  filamentosa,  B.  Brown ;  881 
latif  olia,  B.  Brown ;  884 
carnea,  B.  Brown ;  886 
def ormis,  12.  Brown ;  888 
G-losaodia  major,  22.  Brown ;  892 
minor,  22.  Brown  j  892 

Ieidejb  (PI.  Aust.,  toI.  VI.) 

Patersonia  glauca,  22.  Brown ;  402 

longiscapa,  Sweet;  402 

Sisyrinchium  cyaneum,  £»nJ. ;  410 

Amabtllidbjb  (PI.  Aust.,  vol.  VI.) 

Hypoxia  hygrometrica,  Ldbill. ;  449 
glabella,  22.  Brown  \  450 
tw.pusilla;  450 
Crinum  flaccidum,  JT<?r5. ;  454 

pedunculatum,  22.  Proton;  455 
Calostemma  purpureum,  22.  Brown ;  457 
luteum,  £»m* ;  457 

Liliacxjs  (Fl.  Aust.,  vol.  VII.) 

Dianella  laeyis,  B.  Brown ;  14 

revoluta,  22.  Brown ;  15 

Wurmbsea  dioica,  Jl  Jf.;  29 

Burchardia  umbellata,  22.  Brown ;  38 

Bulbine  bulbosa,  Saw. ;  34 

semibarbata,  Haw.;  35 

Thysanotus  tuberosus,  22.  Brown ;  41 
exasperatus,  JP.  JUT. ;  42 
Baueri,  22.  Brown ;  42 
Patersoni,  22.  Brown ;  48 
dichotomuB,  22.  Brown ;  44 

Caesia  vittata,  22.  Brown ;  46 

parviflora,  22.  Brown ;  47 

Cham&scilla  corymbosa,  22.  Brown ;  48 

Tricoryne  elatior,  22.  Brown ;  52 

Arthropodium  paniculatum,  22.  Brown:  56 

minus,  22.  Brown ;  56 

Dichopogon  strictus,  22.  Brown ;  58 
Sieberianus,  Kunth;  59 

Bartlingia  sessiliflora,  .F.  Jf. •  66 
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Xtsidej  (EL  Auat.,  vol.  Til.) 
Xyris  opeTculata,  Labill. ;  79 
gracilis,  S.  Brown ;  79 

Naiabu  (Fl.  Aust.,  vol.  VH.) 
Triglochin  striata,  Bmx  &  Pav. ;  166 
centrocarpa,  Hooker;  167 
mucronata,  fi.  Brown ;  168 
procera,  fi.  Brown;  168 
Potamogeton  natani,  Linni ;  170 
criapua,  Linni;  172 
obtueifoliuH,  M«r£.  &  J&jcS  ; 
acutifoli«B,  £t»i;  178 
pectinatus,  Linni ;  178 
Ruppia  m&ritima,  Linni ;  174 
Posidonia  auatralis,  Hooker;  175 
Zoatera  nana,  Morten* ;  176 

marina,  Linn.,  car.  anguetif  olia;  176 
Cymodocea  antarctica,  JSndl. ;  177 
Lepilama  Preiuii,  F.  M.  ■  180 
Naiaa  tonuif olia,  B.  Brown ;  181 

IjEMFXCXM  (Fl.  Aust.,  toI.  VII.) 
Lemna  trieulca,  Linni ;  162 
minor,  itunrf;  168 
oligoriniEa,  fitwz  ;  168 

TrpHio&a  (PI.  Auat.,  toI.  VII.) 
Typha  anguatif olia,  Linni ;  ISO 

Muelleri,  Bohrbaok;  160,  Fg.  yii,  116 

Palm*  (Fl.  Auat.,  vol.  Vn.) 
Iariaton*  Marite,  f.  M.;  Frag,  zi.,  54 
Jowcack*  (Fl.  Aurt.,  vol.  VH.) 
Xerotes  longif olia,  Labill. ;  97 

dura,  F.  M. ;  97 

Brownii,  £  Jf . ;  Frag,  viii.,  2 

sororia,  F.  M. ;  100 

glauca,  B.  Brown  ;  106 

effnsa,  Lind. ;  102 

micrantha,  JEnttt.;  108 

flliformie,  JS.  .Brown ;  108 

elongata,  Benth. ;  106 

juncea,  J*.  M.\  108 

leucocepbala,  2.  Brown;  109 
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Xanthorrii*a  minor,  22.  Brawn ;  114 

aemiplana,  F  Jf. ;  115 
australis,  B.  Brown ;  116 
quadrangulata,  F.  Jf. ;  117 
Calectasia  cyanea,  5.  Brown ;  121 
Luzula  campefttris,  Be  Cand. ;  128 
Jnncufl  planif  olius,  22.  Brown ;  125 
caespititius,  2£  Jfey. ;  126 
bufonius,  Linni\  127 
communis,  2?.  Jfey. ;  128 
pauciflorus,  22.  Brown ;  129 
pallidue,  22.  Brown ;  180 
maritimuB,  Lamarck ;  180 
prismatocarpuB,  22.  Brown ;  181 

Bbbtiacm  (71.  AuBt,,  rol.  VII.) 

Lepyrodia  Muelleri,  2tatf &. ;  215 
EeBtio  tetraphylluB,  JEofttf/. ;  228 
Leptocarpus  tenax,  22.  Brown ;  282 

Brownii,  J".  JEfoafcw;  288 
CalastrophuB  f  astigiatua,  2F.  M . ;  289 
LepidoboluB  drapetocoleua,  2^.  Jf. ;  245 

CB2TTBOLEFIDB.S   (Fl.  Auflt.,  YOl.  VII.) 

Trithuria  Bubmersa,  J.  Hooker ;  199 

Aphelia  gracilis,  Sond.;  201 
pumilio,  jP.  Jf. ;  201 

Centrolepifl  polygyna,  Eieron ;  208 
glabra,  F  Jf. ;  205 
ariBtata,  .Boem.  A  &*«fe. ;  206 
f  aaciculariB,  Labill. ;  207 
Btrigosa,  Boem.  &  Sehult. ;  207 

Cyfebagbji  (Fl.  Auat.,  vol.  VII.) 

Kyllinga  monooepbala,  Bottb.;  251 

Cyperua  eragrostiB,  Vahh;  258 
pygmsus,  220#ft.;  262 
BquarroBtiB,  Lkmi\  268 
difformiB,  Lmnd;  268 
trinerris,  22.  JfMM ;  269 
Yaginatus,  22.  Brown;  272 
holoichoBnua,  fl.  Brown;  278 
Gi]eai,£ai£ft.;  274 
fulruB,  J2.  Brown;  274 
altornifloruB,  fl.  Bme*  ;  275 
Iria,  LUmi\  276 
diphyllua,jB*to;  279 
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Cyperua  rotundna,  Zinn4;  279 

BubulatuB,  R.  Brown  •  281 
Ghmniaaa,  Hooker;  288 
exaltatua,  Rets ;  285 
Heleochaxis  sphacelata,  S.  Brown ;  292 
acuta,  R.  Brown  ;  294 
multicaulia,  Smith ;  296 
Rmbriitylia  velata,  A  Brown :  809 
diphyllft,  Vahl ;  811 
barbate,  Smth. ;  821 
Scirpua.  fluitons,  Linni;  826 
aetaceus,  XmW  ;  827 
riparius,  Sprang.  ;  827 
cartilaginous,  Sprang.  ;  828 
inundaton,  Sprang. ;  829 
BupinuB,  Linni;  880 
nodosuB,  .EoH*.  i  881 
uangenB,  Vahl.;  888 
laciwtria,  .Linni;  888 
maritiinua,  ZirW ;  886 
Lipocarpb*  microcephala,  Kunth;  887 
Choriaandra  enodis,  Nee*  •  844 
Schomue  nitens,  J.  Booker ;  862 

Tepperi,  P.M.;  liag.  xi.,  108 
breyifoliuB,  A  Brown ;  870 
melanoutachye,  R.  Brown ;  870 
Brownii,  J.  Hooker ;  878 
aiillaris,  J.  Hooker;  876 
LepidoBperma  gladiatum,  Labill.;  887 
elfttiiu,  Za&itt.;  888 
concavTim,  S.  Brown  ;  890 
viftcidum,  B.  Brown ;  898 
laterals,  B.  Brown  ;  898 
congeatum,  A  .Brow ;  894 
semitereB,  B.  M.;  896 
caaeacena,  BmokeUr;  896 
filif orme,  ZoWH. ;  898 
carphoidea,  .K  Jf.;  400 
GUdiiun  mariacua,  £.  Brown;  402 

articulatum,  R.  Brown ;  408 
glomeratum,  B.  Brown ;  404 
tetra^uetrum,  Hooker;  406 
Gtuuui,  Hooker ;  407 

Snoenm,  B.  Brown ;  408 
am,  B.  Brown ;  409 
lanigeram,  B.  Brown ;  416 
denatum,  B.  Brown;  416 
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Cladium  psittacornm,  F.  Jf.;  418 
Carex  inversa,  B.  Brown ;  488 

chlorantha,  B.  Brown ;  440 

paniculata,  Linni ;  440 

tereticaulis,  F.  Jf.;  441 

vulgaris,  trie* ;  442 

piimila,  Tkunb.;  446 

Ghinniana,  Boott;  446 

pseudocyperus,  Linni;  448 

GhuimnLB  (Fl.  Aust.,  vol.  VII.) 

Panicum  coBnicolum,  F.  Jf. ;  467 

diyaricatissimum,  B.  Brown ;  467 
leucophoBum,  JET.  B.  A  K.\  472 

Sacile,  B.  Brown ;  475 
ilesii,  Benth.;  477 
distacnyum,  Ltnnd;  478 
rerersum,  jR  Jf.;  478 
adspersum,  Trin.\  481 
pauciflorum,  5.  Brown ;  488 
effusum,  .B.  Brown ;  488 
decompositum,  22.  J3roia* ;  489 

E-olutum,  JF.  Jf. ;  490 
uca,  Linni;  492 
yiridis,  Linni;  494 
refract*,  JK  Jf ; ;  494 
Spinif  ex  Idrsutus,  LabiU. ;  608 

paradoxus,  R.  Brown ;  604 
Lappago  racemosa,  Wllld. ;  606  ^^ 

Neurachne  alopecuroides,  JB.  Ifrw* ;  607 
Mitchelliana,  Nee* ;  608 
Munroi,  F.  Jf.;  508 
Hemarthia  compressa,  B.  Brown;  510 
Erianthus  fulvus,  Kwnth;  526 
Andropogon  sericeus,  B.  Brown ;  529 

pertusus,  Wtild.;  680 
annulatus,  -B.  Brown ;  681 
intermedins,  JFbrtf . ;  689 
laniger,  Detf.;  688 
Gryllus,  Linni;  687 
Imperata  arundinacea,  CWr. ;  586 
Anthistiria  ciliata,  Linni;  642 

ayenacea,  271  Jf . ;  648 
membranacea,  Lind.;  648 
Ehrharta  stipoides,  LabiU.;  552 
Aristidia  stipoides,  B.  Brown ;  561 
arenaria,  Qaud.}  561 
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Ariatidia  Behriana,  F.  M.\  662 

caly  cina,  R.  Brown ;  668 
Btipa.  elegantiaaima,  Labill. ;  565 
flavoacens,  Labill.;  506 
crinita,  Gaud.;  567 
aetacea,  B.  Brown ;  568 
aemibarbata,  B.  Brown ;  568 
pubeacena,  B.  Brown ;  560 
ariatiglumia,  F.  M. ;  570 
Pentapogon  Bill&rdieri,  B.  Brown ;  572 
Dichelacnne  crinita,  J.  Hooker ;  674 
Agroetie  Solandri,  F.  M. ;  579,  Ac. 
quadriueta,  B.  Brown ;  681 
renuata,  IWn. ;  576 
scabra,  .£.  Brown ;  688 
montana,  J£.  frown ;  681 
deniw,  F.  M. ;  582 
Deachampaia  cfiapitoaa,  Limni;  587 
Amphibromiiu  Neesii,  Sfend.;  680 
Amphipogon  atrictua,  S.  Brown  •  687 
Echmopogon  oratua,  0.  Font. ;  599 
Pappophomm  commune,  £  Jf. ;  601 
Aatrebla  pectinata,  F.  M. ;  602 
triticoides,  F.  M. ;  602 
Trirapbis  mollis,  B.  Brown ;  60S 
Cynodon  dactylon,  Fort. ;  609 
ciliaria,  Smth. ;  610 
convergent  F.  M. ;  610 
Chloria  pectinata,  .Smth.;  612 

diraricata,  E.  frown ;  612 
acicnlaria,  XM. ;  612 
truncata,  f .  Brown;  612 
barbate,  Ac.;  618 
Elenaine  crucial*,  Lamarck  ;  616 
subdigitata,  F.  M. ;  617 
Sporobolna  virginicua,  Kunih;  621 
nor.  pallida 
indicua,  R.  Brown ;  622 
actraocladua,  F.  M.;  628 
Eriachne  ariatidoa,  J!  J£ ;  629 
ovata,  JKw» ;  680 
acleranthoidea,  J!  Jf. ;  681 
obtnaa,  J?.  Brown ;  682 
Pbragmites  communia,  Trin. ;  686 

Boxburghi,  Xuntk 
Diatichlia  maritima,  Safin.;  687 
Elytrophoroa  articulatua,  Beauv.;  688 
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Eragrostie  tenella,  Beaut. ;  648 

trichophylla,  Benth. ;  644 
leptocarpa,  Benth. ;  644 
pilosa,  Beauv. ;  645 
diandra,  22.  ifrvtcn ;  646 
concinna,  Steffi. ;  647 
speciosa,  Steud. ;  648 
laniflora,  «Bw<A. ;  648 
chwtopbylU,  Steud. ;  648 
lacunaria,  -F.  Jf . ;  649 
f  alcata,  Gaud. ;  649 
Poa  cespitosa,  0.  -For**. ;  651 
nodosa,  Nee* ;  658 
lepida,  JF.  Jf  . ;  654 
Eordeana,  J!  Jf. ;  657 
fluitana,  Linne/1  ep. ;  657 
syrtica,  F.  M. ;  658 
ramigera,  F.  M. ;  659 
ScliedonoruB  littoralis,  Beauv. ;  655 
Bromus  arenarius,  Labill. ;  661 
Festuca  fusca,  Linnt ;  619 

loliiformis,  F.  !£.;  618 
Triodia  pungens,  B..  Brown ;  606 
irritana,  B.  Brown;  607 
Diplachne  Muelleri,  Benth. ;  619 
Dantkmia  penicillata,  JF.  Jf. ;  592 
Agropyrum  acabrum,  Beauv. ;  665 
Lepturus  cylindricuB,  Trim. ;  668 
incurvatuB,  Trin.;  668 

A0CWTTLEDONB2E. 

Ltcobodiacm  (EL  Auat.,  vol.  VII.) 

Lycopodium  densum,  LabiU. ;  676 
Selaginella  Preiesiana,  jS^rt*? ;  677 

uliginosa,  Spring;  678 
Azolla  jnnnata,  23.  JBrotwi ;  679 
filiculoidea,  Lamarck ;  680 

Mabbilxaou  (El.  Aust.,  vol.  VII.) 
quadrif  olia,  Idwnd ;  688 

Filicxb  (El.  Aust,  vol.  VII.) 

OpUogloBBum  vulgatum,  2/tYstil ;  688 
Schua*  bifida,  Swartz ;  698 
Gleichenia  circinata,  Amirfe ;  697 
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Todea  barbara,  X.  Moore;  699 
Dickaoni*  antarctica,  LabiU. ;  712 
TjHUttam  linearis,  Svartz ;  719 
Adisntum  sthiopicuni,  LimU\  721 
hiipidiilura,  Swartz;  726 
Cheilanthet  tenuif olia,  Amw-fe;  726 
Telle*,  J*.  Jf. ;  778 
distans,  A.  Braum ;  774 
Pteria  aquilina,  TAnni;  782 

inciaa,  TOaafi.;  782 
Lomaria  discolor,  Wittd.;  785 

lanceolata,  Spring.;  785 
capenBta,  *?*«£;  737 
Aaplenium  nabellif olium,  Che.;  745 
furcatmn,  7%w«6.;  747 
bulbif  erum,  Jbrt*. ;  748 
Axpidiom  molle,  Swartz;  766 

decompoaitum,  Spring. ;  758 
Pol jpodiumpuncta turn,  2mmK j  764 
GrammitU  Beynoldsi,  F  M. ;  775 

rutsfolia,  B.  Brown ;  775 
leptophylla,  Swarte ;  776 
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SUPPLEMENTAL   LI8T   OP  SPECIES. 

Csucmaa. 
Barbarea  vulgaris,  B.  Brotm ;  66 

Cappabivu. 
Capparia  apinoaa,  Lumi;  94  (aummnlaria) 

Cabyophtllejs. 
Drymaria  filiformii,  JJenii. ;  162 

EUFHOKBIACU. 

Phyllanthuf  rhytidospermue,  F.  M.\  100 

Sapirdac&s. 
Dodonsa  lanceolate,  F.  M. ;  475 
Tepperi,  F.  M.  (m.i.) 

Chbhopodtacbx. 
Kochia  humillima,  F.  M. ;  Frag,  ix.,  166 

Ficonnx. 
Triantbema  bumillima,  F.  M.\  Frag,  x.,  78 
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Umbkllotbjb. 
Hydrocotyle  rugulosa,  Turez. ;  844 

LsatncnrosJB. 

Crotalaria  medicapinea,  Willd. ;  188 
Indigofera  linifoha,  Retx.\  195 
Tephrosia  purpurea,  Pen.;  209 
Bhynchosia  imtiim^  Be  Oand.;  207 

N3.— The  total  number  of  speeies  eontained  in  the  foregoing  lists  is  1,599 
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ADDENDA  TO  GEOGBAPHICAL  COLUMNS. 

Begion  M .  Olemati*   mierephglla ;    JSibbertia     densiflora,     IT 

acicularu;  Drotera  gUmduligera,  D.  Whittakeri; 
Poranthera  microphylla;  Aariana  quadripartite; 
Geranium     directum;     Pelargonium     auHrale ; 

dlumammophilum;  Swaintofuile&efttfblia; 

faprottrata;  Alehemilla  arvenei*;  TilUoa 
vertieillarts  ;  Callitriehe  f>erna  ;  Cotula  auttralU  ; 
Onaphalium  Japonicum;  Stuartina  MueUerif 
Mgoporum  vucoewn  ;  Marsilea  quadrijblia. 

Begion  C.     Abutilon  Praeeri  ;  Claytonia  eorrigiolacea  ;  Ckenolea 

paradoxa. 

Begion  S  c.  JSibbertia  acieularu, 

Begion  S  d.  Geococcus  pusillus ;   Eucalyptut  dumota ;    Olaytoma 

pygmwa ;  Stylidium  ealcaratum ;  Centrolepii 
arietata;  and  16  others,  for  which  see  Mr. 
Tepper's  Supplement  to  Plants  about  Ardrossan. 

The  figures  in  the  tables  on  pases  49  and  50  are  no  longer  cor- 
rect ;  but  as  the  deductions  based  upon  them  are  not  materially 
affected  by  the  new  reading,  a  revision  of  them  is  deferred  to  a 
future  occasion.  In  the  meanwhile,  the  compiler  solicits  the 
assistance  of  all  botanists  to  make  the  geographical  lists  as 
complete  as  possible. 


EBBATA 

p.  54,  line  21,  for  trachspermus  read  trachyspermus. 

line  25,  for  Sand,  read  Gaud. 
p.  71,  line  10,  for  540  read  549. 
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The  "Bay  of  Biscay"  Soil 
op  south  austbalia,  and  its  formation. 

By  Otto  Teppbb,  F.L.8.,  Corr.  Member. 
[Bead  June  1,  1880.] 

IHTRODUCTOXY  &TATIOX. 

"I  may  remark  in  connection  with  the  clays  overlying  the  Miocene  lime- 
stone that  it  is  on  their  surfaces  that  the  '  Bay  of  Biscay*  land  prevails. 
This  name  is  applied  to  tracts  covered  with  mounds  or  ridges  grouped  in  the 
most  irregular  way,  and  without  any  relation  to  the  natural  slope  of  the 
surface.  The  ridges,  which  rarely  exceed  a  foot  in  height,  are  composed  of 
clay,  while  the  depressions  are  occupied  by  alluvium  or  sandy  loam ;  and 
though  it  is  generally  held  that  the  soil  of  the  depressions  extend  in  depth, 
vet  my  observations  are  totally  opposed  to  that  view.  How  the  depressions 
have  been  formed  on  the  clay  soil,  and  how  they  have  been  partially  filled, 
are  questions  which,  I  hope,  will  occupy  the  attention  of  some  member  of 
this  Society."— Prof.  B.  Tate,  F.G.S.;  President's  Anniversary  Address 
Trans.  A.  PhiL  Boo.,  1878-9,  page  lx. 

In  many  parte  of  South  Australia  a  clayey  soil  occurs,  which 
is  popularly  called  by  the  above  name,  and  is  justly  regarded 
by  most  people  as  one  of  the  most  productive.  Among  other 
localities  we  meet  it  in  the  undulating  Tertiary  regions  north  of 
Gawler,  in  the  neighbourhood  of  Tanunda,  Greenock,  Sheaoak 
Log,  Ereeling  (villages  north  of  Adelaide),  and  extending  far 
beyond  Kapunda.  Again,  the  same  soil  is  found  in  small 
patches  near  Ardrossan,  Yorke's  Peninsula.  Maitland,  in  the 
centre  of  the  same  peninsula,  is  surrounded  by  it,  from  whence 
it  stretches  into  the  neighbouring  hundreds.  In  fact,  it  is 
found  to  a  greater  or  less  extent  in  many  counties,  but  the 
above  localities  have  been  examined  by  me. 

Its  most  characteristic  feature  is  the  unevenness  of  its  sur- 
face, forming  shallow  round  depressions  6  to  18  inches  in 
depth,  and  without  an  outlet.  These  aro  surrounded  by  eleva- 
tions of  varying  width,  sometimes  forming  almost  ridges,  at 
others  equalling  or  exceeding  the  depressions  in  area.  The 
sides  are  never  steep ;  but  frequently  one  incline  is  longer  than 
the  other,  then  the  shorter  one  is  also  the  steeper.  We  meet 
this  surface  formation  on  the  broad  gently-rounded  summit  of 
hills,  as  well  as  on  almost  level  gradually  rising  plains,  bounded 


on  two  or  three  rides  by  lower  ground ;  and  sometimes  on  the 
inclines  of  the  hills. 

Under  the  last-mentioned  circumstances  the  said  inclines  are 
either  very  gradual  or  in  terraces.  As  long  as  the  ground 
remains  in  its  pristine  state,  very  few  or  no  watercourse  are 
distinguishable ;  those  found  are  very  wide,  shallow,  and  carry 
very  little  water.  But  as  soon  as  the  continuity  of  the  turx, 
noted  for  its  luxuriance,  is  broken  by  the  farmer's  plough,  the 
traveller's  dray,  or  an  exceptionally  heavy  thunderstorm,  the 
bed  rapidly  deepens,  on  account  of  the  peculiar  nature  of  the 
soil,  and  in  a  short  time  assumes  respectable  dimensions, 
specially  remarkable  for  the  steepness  of  its  banks.  If  not 
carefully  attended  to,  the  denudation  proceeds  at  bo  rapid  a 
rate  that  perhaps  in  less  than  a  century  the  whole  surface  of 
these  regions  would,  for  a  considerable  depth,  be  carried  out 
to  sea.  The  cause  of  this  lies  in  the  constitution  of  the  soiL 
It  consists  of  a  dark-red  or  brown  clay,  containing  much  lime 
and  a  little  fine  gravel.  Some  portions  are  almost  black,  other 
patches  grey  or  bluish.  The  former  occupv  generally  a  part  of 
the  elevation  and  inner  slope,  sometimes  the  lowest  part  also ; 
the  latter  the  remaining  part  of  the  slope,  generally  that  facing 
the  higher  level  of  the  whole  area.  However,  even  where  the 
differences  in  colour  are  Iosb  marked,  a  newly-ploughed  field  of 
virgin  soil  of  this  description  presents,  when  viewed  from  some 
distance,  always  a  curious  irregularly  mottled  appearance. 

When  dry  the  whole  surface  is  scored  in  every  direction  by 
numerous  cracks,  often  from  one  to  two  inches  wide,  and 
extending  to  a  considerable  depth.  The  light-coloured  patches 
are  much  less  affected  than  the  darker,  but  all  are  rendered  in 
proportion  more  or  less  friable  and  yielding  to  a  most  fatiguing 
extent  for  weary  travellers,  Ac.,  ana  in  a  very  short  time  the 
feet  of  animals  and  the  wheels  of  vehicles  triturate  it  into 
incredibly  minute  particles,  forming  clouds  of  dust.  If  a 
heavy  shower  of  rain  fall  for  an  hour  or  two  the  whole  surface 
is  changed  into  an  exceedingly  adhesive  mire,  heavily  clogging 
feet  and  wheels  with  tough  pug.  Owing  to  the  uneven 
surface  the  water  is  detained,  and  a  large  quantity  at  once 
percolates  through  the  larger  and  smaller  cracks,  carrying 
with  it  a  considerable  moiety  of  the  loose  soil  to  some  depth, 
and  widening  the  channel  in  the  descent.  In  the  narrower 
portions  of  the  latter,  grass  leaves,  stray  pebbles,  Ac.,  will  be 
arrested,  and  will  prevent  the  closing  of  the  fissure,  when  the 
clay  expands  on  saturation,  and  will  facilitate  its  reopening 
when  the  clay  shrinks  on  drying.  Actual  repeated  obser- 
vations seem  to  demonstrate  that  at  least  the  larger  of  these 
fissures  do  open  year  after  year,  and  are  productive  at 
times  of  rather  practical  annoyances.  Thus  a  large  crack  through 
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two  opposite  walls  eighteen  inches  thick  in  a  house  of  an  ac- 
[uaintance  opens  out  wide  every  summer  and  contracts  closely 
jvery  winter.  Some  large  cracks  had  been  observed  in  the 
ground  before  building  but  were  regarded  as  superficial 
nerely.  Whence  do  these  fissures  lead  P  Direct  observations 
prove  that  these  adhesive  clays  are  succeeded  by  layers  of 
limestone  concretions,  gravel  beds,  decaying  calcareous  slates, 
fee.  As  all  these  are  very  porous,  they  afford  easy  channels 
for  the  drainage  of  the  surface  waters  and  the  materials 
carried  in  a  comminuted  state  by  the  same,  and  thus  surface 
watercourses  are  rendered  unnecessary.  If  this  process  be 
frequently  repeated,  as  is  no  doubt  the  case  every  year,  it 
follows  that  the  friable,  fertile  soil  around  the  vents  must 
gradually  diminish,  and  shallow  depressions  be  formed  in  the 
worse  of  time,  slower  or  faster,  as  local  circumstances  favour. 
Only  one  instance  remarkable  for  rapidity  of  effect  can  be 
cited.  In  a  "  Bay  of  Biscay  soil "  region,  on  a  somewhat  steep 
slope  descending  from  New  Mecklenburg  plain  towards  the 
River  North  Para,  west  of  Tanunda,  a  hole  was  noticed  in  the 
ground  after  a  heavy  rain ;  its  diameter  was  about  three 
inches,  the  depth  rather  more,  the  sides  steep.  A  small  rill 
of  flood-water  escaped  into  it,  without  overflowing  in  the 
direction  of  the  steep  banks  of  a  brooklet  some  20  or  30  yards 
distant.  This  insignificant  vent  gradually  widened,  and  in 
less  than  two  years  had  augmented  to  three  feet  in  depth,  and 
over  four  feet  diameter. 

The  conclusions  deduced  from  the  foregoing  are: — (1)  If 
the  subterranean  vents  be  relatively  few,  the  depressions 
will  be  correspondingly  apart;  (2)  the  longer  the  time  has 
been  during  wnich  operations  as  described  nave  been  carried 
on,  the  narrower  will  be  the  ridges  between  the  depressions ; 

(3)  the  more  friable  the  soil  the  steeper  will  be  the  slopes ; 

(4)  if  the  fissures  be  very  small,  numerous,  and  equally 
distributed,  assuming  uniform  porosity  of  the  subsoil  also, 
none  or  very  shallow  depressions  will  be  formed,  because 
every  part  of  the  area  will  be  reduced  simultaneously  at  the 
same  rate  nearly.  Thus  the  depth  and  distribution  of  the 
depressions  depend  on  inequality  of  distribution  and  size  of 
the  temporary  fissures,  the  friability  of  the  soil,  the  porosity 
of  the  subsoil,  and  time. 

If  the  nature  of  the  soil  is  such  as  to  admit  of  very  rapid 
expansion,  and  consequent  long  detention  of  the  muddy 
waters,  a  fine  sediment  will  collect  in  the  bottom,  which, 
drying  hard  when  exposed,  will  at  last  prevent  any  deep 
fissures  from  forming,  and  thus  constitute  what  in  colonial 

Sarlance  are  termed  "claypans" — a  blessing  for  all  regions 
estitute  of  permanent  springs.    Some  of  these  are  scattered  in 
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the  dense  mallee  scrub  between  Ardrossan,  Torke  Valley,  and 
Kalkabury  upon  gently  inclined  flats,  and  their  immediate 
neighbourhood  is  at  once  made  manifest  by  a  distinct  vegeta- 
tion, including  Hucalyotui  incrauata,  Cattestemom  coocinem*, 
Juncut  pallidut,  and  /.  bufbniut,  Ac.,  which  depend  on  the 
greater  moisture  there  obtainable.  In  a  similar  manner  even 
lakelets  of  some  extent  may  be  formed  anew  by  the  closing 
or  chocking  up  of  the  subterranean  vents  for  draining  off  the 
rainwater.  Thus  since  about  1862,  an  almost  permanent  sheet  of 
water  has  covered  an  area  of  some  120  acres  at  Hoffnungsthal, 
near  Lyndoch,  which  had  been  farmed  for  several  years  and 

Sroduced  some  splendid  crops  of  wheat.  The  soil  consisted  of 
eep  black  loam — friable  when  dry,  stiff  and  adhesive  when 
wet.  Under  this  a  yellow  arenaceous  clay  followed,  becoming 
more  and  more  gravelly  at  increased  depths,  till  at  sixteen  to 
twenty  feet  brackish  water  stopped  further  sinking.  This 
basin,  inclosed  on  three  sides  by  high  hills  of  micaceous  slates, 
hornblende  schists,  quartzites,  <fcc.,  and  at  the  fourth  by  a 
small  rising  plain,  through  which  at  a  distance  of  about  a  mile 
a  brook  flowed,  whose  bed  was  at  a  higher  level  than  that  of  the 
basin,  had  been  overgrown  with  grass  and  numerous  eucalypts, 
and  never  observed  to  contain  stagnant  water  while  in  its 
natural  state.    The  drainage  received  from  a  considerable 


for  the  locality  no  doubt  then  escaped  by  numerous  under- 

f  round  channels,  which  were  choked  when  the  farmers'  plough 
roke  the  turf  and  produced  more  sediment  than  could  be 
carried  along.  The  first  inundation  lasted  some  three  months 
only,  when  the  ground  became  sufficiently  dry  for  another 
crop,  which  grew  most  luxuriantly,  till  in  the  succeeding 
August  it  was  overwhelmed  again  by  the  water  in  augmented 
quantity.  But  only  the  third  year  beheld  its  permanency,  the 
water  henceforth  being  only  removed  by  evaporation.  This 
fact,  together  with  the  death  of  the  trees  after  the  first  flood, 
proves  the  gradual  closing  of  the  underground  outlets  (caused 
Dv  the  stirring  of  the  soil),  and  thereby  the  correctness  of  the 
tneory.  Some  people  believed  that  the  opening  of  the  subter- 
ranean springs  (according  to  the  popular  but  fallacious  idea 
that  tillage,  Ac.,  facilitates  their  increase)  was  the  cause,  but 
this  would  demand  complicated  phenomena,  the  occurrence  of 
which  to  assume  is  not  warranted  in  the  slightest  degree  by 
the  surrounding  country.  It  is  to  be  mentioned  that  out  of 
six  or  seven  well*  sunk  around  the  margin  only  two  contained 
fresh  water,  the  rest  so  brackish  as  scarcely  to  be  fit  for  cattle. 
The  flood  water  was  at  first  quite  fresh,  but  in  the  course  of 
years  assumed  a  more  and  more  saline  character,  and  now  the 
whole  has  the  general  aspect  of  an  ordinary  salt  lagoon.  The 
above  naturally  suggests  that  this  and  similar  other  areas  in 
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great  number,  containing  rich  black  soil,  but  vitiated  by  the 
accumulation  of  salts,  might  frequently  be  reclaimed  under 
proper  scientific  guidance  (and  with  small  expense  considering 
the  value  of  sucn  lands),  but  of  this  our  paternal  colonial 
Government  is  still  very  impatient,  trusting  rather  to  amateurs, 
who  call  themselves  "  practical." 

Beturning  after  this  digression  touching  the  origin  of  clay- 
pans  and  salt  lagoons  to  the  "  Bay  of  Biscay  "  sou  it  will  be 
noted  that  an  attempt  has  been  made  to  show  and  prove  that 
its  peculiar  surface  configuration  is  due  to  denudation,  vertically 
downward*,  the  lateral  motion  of  the  waters  being  retarded  or 
prevented  altogether  (temporarily,  at  least)  by  the  nature  of 
the  soil;  and,  it  is  hoped,  this  task  has  been  accomplished 
satisfactorily. 

The  question  now  arises,  Where  and  how  has  this  peculiar 
soil  been  formed  originally  P  and  to  which  geological  period 
does  it  appertain  ? 

Beplying  to  this  latter  question  first,  for  the  sake  of  conve- 
nience, this  soil  seems  to  belong,  in  the  areas  examined  at  least, 
chiefly  to  the  Tertiary  and  Post-Tertiaries,  extending  to  the 
most  recent  near  the  sea-coast. 

Whether  the  former  was  formed  by  ice  action  or  atmospheric 
influences,  so  much  seems  sure  to  an  observer  of  the  littoral 
mudbanks  and  salt  marshes  around  the  head  of  St.  Vincent's 
Gulf  that  originally  the  "Bay  of  Biscay"  soil  must  have 
originated  in  a  similar  manner  and  under  similar  circumstances 
— that  is  to  say,  that  in  the  writer's  opinion  the  present  "  Bay 
of  Biscay "  lands  were  the  mudflats  and  marshes  of  former 
periods.  The  extensive  lowlands  around  the  head  of  St. 
V incent's  Gulf,  in  the  neighbourhood  of  Port  Wakefield,  the 
recent  marine  origin  of  which  is  undoubted,  afford  a  good 
illustration,  and  may  be  called  growing  "Bay  of  Biscay" 
lands,  the  great  unevenness  of  the  former  being  the  exaggerated 
unfinished  form  of  the  latter. 

Studying  localities  like  the  above  we  find  that,  while  slowly 
rising  above  the  sea-level,  irregular  low  ridges  are  formed 
through  exceptionally  high  tides  by  deposits  of  seaweeds,  sand, 
mud,  Ac.,  enclosing  depressions  of  various  dimensions,  fre- 
quently retaining  part  of  the  flood-waters.  When  permanently 
established,  these  depressions,  for  some  time,  gradually  are 
filled  up  by  the  dense  growth  and  decay  of  plants  like  Salieornia 
arbuscula,  the  blowing  in  of  sands,  dust,  weeds,  Ac.,  and  the 
inward  pressure  of  the  denser  ridges.  The  shells  decay,  their 
lime  is  dissolved  and  removed  by  the  water,  charged  with  car- 
bonic acid,  obtained  from  decaying  vegetable  remains.  The 
soil  only  admitting  the  downward  motion  of  the  water  to  a 
certain  depth,  part  of  the  lime  is  reprecipitated  as  tabular  or 
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globular  concretions.  Augmenting  through  long  period,  these 
layers  consolidate  to  a  greater  or  less  extent,  and  give  consis- 
tency to  the  subsoil.  When  examined,  they  always  show  their 
upper  portion  to  be  the  hardest  and  firmest,  presenting  some 
openings  of  variable  size  at  irregular  distances,  through  which 
the  surface  drainage  alone  can  escape.  These  openings,  col- 
lecting the  waters  and  thereby  facilitating  the  formation  of 
subterranean  channels,  will  be  found  to  be  where  the  percola- 
tion of  the  water  is  most  abundant — i.e.,  below  the  depres- 
sions ;  but  also  elsewhere,  if  the  former  be  far  apart,  as  other 
circumstances  favour  the  escape  of  surface  water,  and  wherever 
such  exist,  there  in  the  course  of  time  a  hollow  will  be  formed 
by  the  gradual  removal  of  part  of  the  soil  directly  above  the 
place.  Thus  we  come  to  the  same  conclusions  as  those  arrived 
at  from  a  different  starting  point. 

The  generally  black  colour  of  the  soil  in  these  mud-flats  is 
caused  by  the  carbon  of  decaying  organisms  and  imperfectly 
oxygenised  iron,  as  proved  wnen  exposed  to  red  heat.  Both 
ingredients  change  simultaneously  through  the  chemical 
action  of  the  water.  The  iron  taking  up  more  oxygen  assumes 
the  characteristic  colour,  and  imparts  it  to  the  soil ;  the  carbon 
is  turned  into  carbonic  acid  ana  removed.  The  latter  occurs 
most  rapidly  in  the  depressions.  The  acidulated  water  removes 
a  part—or  the  whole,  in  small  patches — of  the  iron  oxide,  re- 
depositing  it  at  lower  levels,  viz.,  among  buried  sands  and 
gravels,  cementing  them  into  ferruginous  sandstones  and  con- 
glomerates (assisted,  no  doubt,  by  soluble  silicates  obtained 
from  the  same  sources),  or  forming  beds  or  patches  of  loose 
lapilli-like  concretions  with  polished  exterior  surface,  some- 
times exploding  with  a  tiny  crash  when  thrown  in  the  fire. 
Operations  like  the  foregoing  when  acting  through  long  periods 
may  be  safely  assumed  as  quite  capable  to  produce  all  the 
results  in  changing  the  surface  aspect  of  large  areas  as  de- 
scribed, and  although  one  cannot  watch  them  at  any  one  place, 
yet  their  respective  stages  can  be  observed  at  different  local- 
ities. According  to  this  the  black  portions  of  the  "  Bay  of 
Biscay"  soil  are  considered  to  be  due  to  some  unremoved 
carbon,  Ac. ;  the  reddish  parts  to  ferric  oxide;  the  light-coloured 
parts  either  to  the  entire  absence  of  either,  or  the  super- 
abundance of  lime ;  both  causes  render  them  less  suited  for 
vegetable  growth  till  supplied  with  mould  from  the  neighbouring 
more  productive  regions. 

If  downward  denudation  be  very  rapid,  as  in  some  parts  of 
the  coast  plain  near  Ardrossan,  even  the  greater  part  of  the 
clay  may  nave  disappeared  from  the  ridges,  and  only  some 
mixed  with  mould  be  left  in  the  depressions.  In  this  case  the 
former  will  be  the  more  barren  portions,  consisting  of  small 
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limestone  concretions,  sandy  clay,  Ac.,  and  besides  obtain 
less  moisture,  the  water  being  collected  and  retained  by  the 
hollows.  These,  therefore,  exhibit  a  denser  growth  of  grass 
and  herbs,  and  consequently  an  accumulation  of  mould. 

To  account  for  the  different  inclinations  which  the  "  Bay  of 
Biscay  "  soil  shows,  an  unequal,  but  else  regular,  elevation  of 
the  wnole  area  is  required ;  but  the  various  inclines  may  also 
have  been  produced  by  differential  denudation,  the  latter  being 
more  rapidly  carried  on  where  the  soil  operated  on  was  thickest, 
and  thus  the  valleys  scooped  out  between  the  hills ;  on  the  sides 
of  the  hills  a  part  of  the  soil  was  left,  which  originally  occupied 
different  levels. 

In  proof  of  the  theory  advanced  as  to  the  origin  of  this 
peculiar  soil,  a  few  observations  will  be  cited.  In  the  neigh- 
bourhood of  "  Bay  of  Biscay"  regions  extensive  patches  of  fine 
white  sand  are  found,  generally  overgrown  by  dense  scrub ; 
but  occasionally  holes  are  found  blown  out  by  wind,  in  which 
are  left  all  heavier  ingredients.  Amongst  these  the  writer  has 
sometimes  found  fragments  of  large  shells.  Being  30  to  40 
miles  from  the  next  sea-shore,  their  carriage  thence  by  human 
agency  is,  at  least,  very  improbable.  Whether  these  sands  be 
assigned  to  a  marine  or  lacustrine  origin  is  immaterial,  as  that 
would  not  affect  the  final  result.  Underlying  these  sands  and 
the  "  Bay  of  Biscay"  clays,  are  frequently  found  thin  layers  of 
ferruginous  sandstones  and  conglomerates,  destitute  of  fossils 
(except  some  cavities  resembling  those  left  by  the  removal  of 
large  shells  or  echinids,  and  some  fossilized  wood),  fringing  the 
respective  regions  to  a  great  extent,  they  are  found  neither  to 
retain  the  same  direction  (part  denudation),  nor  the  same  level 
(inequality  of  elevation)  ;  never  of  great  vertical  thickness, 
they  are  penetrated  by  numerous  perpendicular  smooth  fissures, 
partly  filled  with  fine  oxide  of  iron  and  small  round  holes, 
through  which  the  rainwater  penetrates  to  the  underlying  beds. 
The  latter  consist  of  gravels  and  sand,  in  some  places  that  were 
examined ;  in  others  of  an  arenaceous  clay  strongly  impreg- 
nated by  saline  substances,  impure  salt  forming  numerous  small 
veins  and  nests  therein.  Below  these  again  purplish  ferruginous 
shales  of  a  peculiar  wavy  structure  follow  invariably  where 
examined  near  Nuriootpa,  Tanunda,  and  Greenock. 

The  latter  observations  were  first  made  by  the  writer  in 
1876-7,  and  if  the  saline  clays  should  prove  a  general  feature 
in  connection  with  the  "  Bay  of  Biscay"  soil,  their  discovery 
would  reveal  the  cause  why  wells  in  such  regions  always 
produce  salt-water.  The  wnole  series  rests  unconformable 
upon  palaeozoic  rocks  of  pre-silurian  age. 

Having  first  shown,  by  assuming  an  originally  level  surface, 
that  the  physical  properties  of  this  soil  admitted  and  necessitated 
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its  present  surface  configuration,  through  the  operation  of 
simple  natural  causes,  and  then  referred  to  the  forming  of  the 
soil  as  a  marine  or  lacustrine  sediment  in  sheltered  and 
gradually  rising  localities,  and  followed  the  various  changes  to 
some  extent,  with  some  proofs  that  the  requisite  products 
really  do  exist  where  to  oe  expected — it  is  hoped  that  the 
foregoing  pages  may  prove  sufficient  as  a  basis  (temporary, 
at  least)  whereon  to  ground  a  more  perfect  explanation  after 
extended  observations  by  abler  minds. 


ON  SOME 

New  Corals  from  the  Australian 

Tertiaries. 

By  the  Bey.  J.  E.  Tmraoir  Woods,  P.G.8.,  F.L.S.,  President 

of  Lin.  Soc.,  N.8.W. ;  Hon.  Member. 

[Bead  July  6,  1880.] 

I  propose  to  describe  in  this  paper  three  new  fossil  corals. 
The  first  two  were  sent  to  me  by  Professor  Tate,  and  are  those 
referred  to  by  him  in  hispaper  on  the  "  Natural  History  of 
the  Country  around  the  Head  of  the  Great  Australian  Bight " 
(Trans.  Phil.  Soc.,  Adelaide,  1879),  at  p.  107,  in  the  following 
terms : — "  Mr.  J.  Clark,  telegraph-master  at  Eucla,  has  pre- 
sented to  me  a  few  fossils  and  stones  picked  up  by  him  on  the 
surface  [of  the  Bunda  Plateau]  at  Eairlie's  last  camp,  80  miles 
N.N.B.  from  Eucla.  The  fossils*  are  undoubtedly  older  Ter- 
tiary, and  though  their  tests  are  calcedonized  and  deeply 
stained  with  oxide  of  iron,  yet  as  the  matrix  is  a  yellow 
crystalline  limestone,  I  would  refer  them  to  the  horizon  of  the 
upper  bed  of  the  Bunda  Cliffs."  This  deposit  he  correlates 
with  the  upper  set  of  f ossilif erous  beds  of  the  B.  Murray 
Cliffs,  and  with  the  Muddy  Creek  Miocene  strata. 

It  will  be  seen  from  the  following  remarks  that  both  the 
species  are  decidedly  tropical  in  aspect.    One  belongs  to   a 

Snus  which  is  only  known  in  the  tropics ;  and  whilst  the  other 
s  representatives  in  the  temperate  seas  of  Australia,  yet  none 
of  the  existing  species  are  of  such  a  large  size,  and  none  of  the 
forms  peculiar  to  the  temperate  seas  are  in  any  way  similar. 
These  fossils  form  another  link  in  the  chain  of  evidence  as  to 
the  semi-tropical  character  of  the  fauna  of  our  Tertiary  seas. 
They  are  certainly  to  be  ranked  as  amongst  the  most  interesting 
discoveries  made,  though  the  whole  of  our  radiate  Tertiary 
fauna  is  replete  with  features  of  interest  and  novelty. 

In  the  section  of  tabular  Madreporaria  there  are  four 
families — two  with  great  development  of  ccBnenchyma  (Mille- 
poricto  and  Seriatoporid®)  and  two  with  little  or  none  fFavosi- 
tidie  and  Thecid®).  The  Milleporid®  have  a  tabular  foliaceous 
or  massive  coraenchyma,  and  the  Seriatoporid®  have  the  same 
structure  compact ;  there  are  four  genera  in  the  latter  :— 

•  The  speolss  aie— OeriihUm  Nullarboricim,  Tate ;  Pfefiadnsa,  sp.f  and 

8*ricUoporat  *p. 
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Dendbopoha — Coenenchyma  smooth,  calioes  scattered. 

Trachypora — CcBnenchyma  vermiculate. 

Rhabdopoba — Coenenchyma  finely  hispid,  calices  serial,  septa 
very  distinct. 

Seriatopora — Septa  scarcely  visible. 

The  genus  Seriatopora  is  thus  defined — CoraUum  aborescent ; 
comenchyma  finely  nispid;  calices  disposed  in  an  ascending 
series ;  columella  large,  compact,  and  placed  in  the  direction  or 
the  axis  of  the  branches;  visceral  chambers  obliterated  com- 
pletely in  the  course  of  growth. 

It  is  doubtful  whether  there  are  ten  species  in  ail  of  this 
genus,  but  it  is  one  of  the  most  common  on  all  the  barrier  reefs 
of  Australia;  and  probably  Seriatopora  subulata  is  the  most 
extensively  distributed  throughout  the  Pacific  and  Australian 
seas.  There  are  no  fossil  forms  known  to  me,  unless  those 
which  may  occur  in  the  raised  beaches  on  the  coast  of  Java. 
The  discovery  of  the  present  fossil  (herein  described  as  Seria- 
topora antigua)  in  the  Australian  Tertiaries  is  a  fact  of  great 
interest,  especially  as  it  has  been  found  in  a  latitude  far  out- 
side where  any  reef -building  corals  exist  now. 

Seriatopora  antiqua.  spec.  nov. 

The  fragment  is  evidently  a  portion  of  a  broad,  compressed, 
and  coalescent  branch,  resulting  from  the  union  of  smaller 
ones,  as  in  S.  subulata.  The  branches  are  hollow.  The  ccsnasr 
chyma  is  very  hard  and  compact,  and  shows  no  traces  of  struc- 
ture where  broken;  it  is  much  worn,  but  here  and  there 
exhibits  traces  of  its  hispid  character  in  numerous  worn 
granules.  Calices  about  one  millimetre  in  diameter,  very 
close,  surrounded  by  a  raised  ring,  rather  deep.  Columella  of 
the  form  of  a  large  rounded  tubercle,  much  higher  than  the 
septa,  which  are  six  in  number,  visible,  but  not  conspicuously 
so. 

The  fragment  is  25  millimetres  long,  ten  thick,  and  fifteen 
wide ;  but  there  are  also  projections  like  the  terminations  of 
branches. 

In  the  size  of  the  calices  and  the  distinctness  of  the  septa, 
the  species  resembles  Seriatopora  spinosa,  Ehrenberg,  widen  is 
found  in  the  Bed  Sea. 

Pledartraa  grandis,  *pec.  nov. 

CoraUum  a  much-worn  fragment,  about  65  millimetres  high, 
75  wide,  and  from  20  to  25  thick.  The  fragment  is  broken,  so 
as  to  expose  the  plan  of  the  calices  and  every  kind  of  section. 
Corallites  evidently  radiating  in  a  convex  manner  from  a 
central  disc  j  they  are  long,  closely  packed,  and  united  by  a 
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Tory  abundant  exotheca.  OuUoeo  circular ;  $epta  in  four  cycles, 
three  of  which  are  of  equal  length.  There  are  no  calicos 
sufficiently  perfect  to  show  the  pah ;  but  in  section  the  septa 
are  all  much  thickened  close  to  the  columella,  which  seems  to 
hare  been  compact.  Endoiheea  very  abundant,  curved  up- 
wards from  the  columella,  and  showing  eight  or  ten  transverse 
partitions  to  each  of  the  loculi.  Ooetm  continuous  with  the 
septa,  those  belonging  to  the  first  cycle  being  very  long,  and 
showing  no  break  at  the  wall,  but  passing  through  it  into  the 
septa.  Sometimes,  though  rarely,  tne  cost®  are  confluent  with 
the  cost®  of  the  neighbouring  calice,  but  in  this  case  there  is 
always  a  thin  lamina  of  epitheca,  which  forms  in  section  a 
secondary  wall.  The  internal  edges  of  the  septa  appear  to 
have  been  dentate.  The  endotheca  and  exotheca  are  about 
equally  abundant,  and  the  fourth  cycle  of  septa  is  rudimentary 
in  some  of  the  systems,  and  very  small  in  all. 

Diameter  of  calices,  seven  to  eight  millimetres. 

I  have  already  described  one  fossil  species  of  Ple$ia$tr<0a, 
P.  St.  VincenH  (Trans.  Phil.  Soc,  Adelaide,  1878,  p.  116),  but 
it  is  much  smaller  than  this  species.  The  genus  may  be  said  to 
be  almost  an  Australian  one,  and  the  discovery  or  two  fossil 
species  entitle  it  still  more  to  this  character.  The  present 
species  is  quite  tropical  in  aspect,  and  would  form  reefs.  It  is 
unusually  hard  and  compact  in  texture,  and,  like  the  fossil 
previously  described,  it  is  very  ferruginous,  which  is  not  the 
case  with  P.  St.  VincenH.  The  details  are  not  very  satisfac- 
torily seen,  but  other  specimens  will  doubtless  be  discovered  in 
the  course  of  time. 

Microtrochus  minutus,  ipse,  nw.;  PL  irM  figs.  **—&>. 

The  third  species  of  coral  here  to  be  noticed  is  a  minute 
fossil  adhering  to  the  base  of  a  Lunulite  from  the  Miocene  beds 
of  Muddy  Creek.  It  probably  belongs  to  the  second  or  epithe- 
cated  division  of  Trocnosmiliace®,  but  bein£  in  a  young  state 
not  anything  vezr  definite  about  its  position  can  be  stated, 
though  I  do  not  think  it  belongs  to  any  described. 

Corallum  minute,  not  a  millimetre  in  height,  attached  by 
one  side  to  the  base  of  Lunulite*  cupola,  mini ;  rather  higher 
than  broad.  Side  with  six  distinct  cost®,  which  are  larger 
towards  the  end.  About  half  way  up  they  are  concealed  by 
concentric  layers  of  rugose  epitheca,  through  which  the  cost® 
are  faintly  visible.  Calice  nearly  circular,  uneven  at  the 
edge.  Sepia  twelve  in  number,  undulating,  sparsely  spinous, 
finely  granular,  with  toothed  uneven  edges.  Columella  repre- 
sented by  three  or  four  twisted  processes,  which  are  joined  to 
the  septa.  Endotheca  doubtful,  but  apparently  existing 
between  some  of  the  lower  septa. 
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descbiptions  of  some 

New  Species  of  South  Australian 

pulmonifera. 

By  Professor  Ralph  Tate,  A.L.S.,  F.G.S.,  &c.,  President. 

[Bead  July  6,  1880.] 

Ancylus  Australian,  tpee.  nov.  Plate  iv.,  figs.  4a— 46. 

Shell  pale,  thin,  and  delicate ;  conic  depressed,  lengthened ; 
sides  subrectilinear  or  slightly  convex,  diverging  slightly 
forwards.  Apex  blunt  post-median,  with  about  two-fifths  the 
shell  behind  it,  inclining  backwards,  and  directed  towards  the 
right;  the  line  from  the  apex  to  posterior  border  slightly 
concave,  to  the  anterior  border  almost  rectilinear.  Peritreme 
oval,  distinctly  narrowed  posteriorly. 

Dimensions  of  a  moderately  large  example ;  length,  one-sixth 
of  an  inch;  breadth,  one-tenth  of  an  inch;  height,  one- 
seventeenth  of  an  inch,  the  respective  dimensions  being  in 
the  ratio  of  100,  60,  and  85. 

The  newly-formed  shell  is  of  a  pale  horn  colour,  but  older 
parts  have  a  reddish  to  blackish-brown  coloured  emdermis. 
The  anterior  portion  of  the  cone  is  ornamented  with  strong 
concentric  folds. 

The  foot  of  the  animal  is  translucent,  white,  and  is  obtusely 
rounded  behind.  The  tentacles  are  translucent,  white,  tri- 
angular, and  subcompressed  at  the  base,  but  are  cylindrical  in 
the  upper  part,  ending  in  a  blunt  tip.  The  eyes  are  black,  and 
in  front  or  and  slightly  interior  to  the  bases  of  the  tentacles. 
The  muzzle  is  emarginate,  when  extended.  Only  the  tips  of 
the  tentacles  are  visible  from  beneath  the  shell  when  the 
animal  is  gliding. 

Habitat  and  Station. — This  species  was  first  made  known  to 
me  by  Mr.  Stirling  Smeaton,  B.A.,  who  collected  one  example 
in  a  stream  at  Lyndoch  Valley.  I  have  since  found  it  on  the 
under  side  of  the  floating  leaves  of  Trighehin  procera  in  the 
Beedbeds ;  and  abundantly  in  the  Biver  Torrens  at  Adelaide, 
on  the  under  side  of  stones  and  on  the  submerged  leaves  of 
aquatic  plants.  Mr.  Bednall  informs  me  that  he  collected  it  in 
1876  in  the  Brownhill  and  Waterfall  Gully  Creeks. 
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Affinities  and  Dtfermces. — The  apex  of  the  shell  of  Ancvlus 
AustraUcus  haying  a  decided  inclination  to  right,  the  shell  is 
sinistral,  and,  therefore,  belongs  to  the  genus  Ancylus,  and  not 
to  VeUetia.  The  present  species  is  the  first,  so  far  as  I  am 
aware,  that  has  been  recorded  from  this  continent ;  though  no 
less  than  three  species  hare  been  described  from  Tasmania.  Of 
these,  A.  Owningianus,  Bourg.,  has  no  congener ;  A.  Ihsmanicus, 
T.  Woods,  is  separable  from  our  shell  by  its  proportionately 
greater  height,  and  by  its  posterior  apex;  A.  Wbodsti,  Johnston, 
comes  much  nearer  to  it.  A  comparison  of  specimens  of  the 
two  species  shows  that  A.  Austratieus  differs  in  the  following 
chief  particulars  from  A.  Woodsii — It  is  of  a  much  larger 
size,  is  relatively  more  elevated  and  broader,  and  the  apex  is 
excentric. 

T.<wnm  subaQuatilis,  spec  nov.    Plate  iv.»  figs.  6a— 66. 

Shell  thin,  fragile,  shining  horn  coloured;  ovate  subven- 
tricose  whorls  four  longitudinally,  but  faintly  wrinkled.  Spire 
short,  pointed ;  suture  impressed.  Aperture  large  ovate,  naif 
the  length  of  the  shell.  Columella  fold  thin,  opaque  white, 
and  reflected. 

Dimensions. — Total  length,  seven-twentieths  of  an  inch; 
length  of  spire,  two-twentieths  of  an  inch ;  length  of  aperture, 
five-twentieths  of  an  inch;  breadth,  three-twentieths  of  an 
inch. 

Habitat. — Among  paludinal  herbage  growing  on  the  marshy 
margins  of  the  River  Torrens  at  Adelaide. 

This  new  species  is  allied  to  the  Tasmanian  L.  Huonensis, 
T.  Woods,  but  the  last  whorl  is  relatively  narrower,  and  in 
consequence  the  revolution  of  the  whorls  is  less  oblique.  But 
a  species  from  the  same  island  sent  to  me  by  Mr.  Petterd,  with 
the  manuscript  name  of  Succinea  Johnstoni  comes  very  near  to 
our  shell,  if  it  be  not  identical  with  it ;  however,  the  Tasmanian 
specimens,  which  I  have  examined,  are  all  young  examples,  and 
it  becomes  difficult  to  give  distinctive  characters ;  nevertheless, 
in  them  the  spire  is  more  exsert,  and  the  last  whorl  is  slightly 
flattened  at  the  suture.  Mr.  Petterd  informs  me  that  his 
8.  Johnstoni  lives  among  wet  moss,  a  habitat  not  so  dissimilar 
from  that  in  which  L.  subaquatilis  has  been  found. 

Tilmnam  papyracea,  spec  nov.   Plata  iv.,  figs.  5a— 5c. 

Shell  oblong  ovate,  very  thin,  smooth  and  shining,  pale  horn- 
coloured;  wrinkled  transversely.  Spire  rather  short,  whorls 
half-rounded  at  the  sutures,  last  whorl  ovate-oblong  anteriorly 
sub-expanded,  outer  lip  sinuously  produced  about  the  middle. 
Columella  fold  slender,  slightly  tortuous ;  inner  lip  widely  and 
thinly  spread.      Figs.  5a  and  56  represent  a  large  specimen 
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selected  as  a  type ;  figs.  5e  are  those  of  a  varietal  form  in  which 
the  last  whorl  is  more  abrupt  at  the  suture  and  showa  a 
tendency  to  embrace  the  spire. 

Dimension*  of  type  specimen. — Total  length,  '475 ;  length  of 
spire,  '175;  breadth,  *275;  length  of  aperture,  "4;  greatest 
breadth,  a2  inch. 

Locality. — Numerous  dead  shells  from  the  bed  of  a  dried  up 
marsh  near  Panola,  South  Australia. 

Bulimus  Myoparina,  spec  *ov. 

Syn.  B.  sinistrorsus,  lhte,  Trans.  Phil.  Soc.,  Adelaide,  p.  134, 
t.  5,  fig.  4. 

The  change  in  the  specific  name  is  necessary  because  Deshayes 
described  many  years  ago  a  New  Caledonian  shell  under  the 
name  of  B.  sinistrorsus.  The  name,  here  substituted,  has 
reference  to  the  habitat  of  the  snail,  that  of  living  under  the 
shelter  of  Myoporum  parvijblium. 


description  of  a 
New    Species    of    Belehnite 

from  the  mesozoic  strata  of  central 

australia. 

By  Pbofessor  Ralph  Tate,  A.L.S.,  F.G.S.,  &c.,  President. 

[Bead  July  6,  1800.] 

Belemnites  Oanhami,  spec  not.   Plate  iv.t  figs.  2*— 2c. 

Guard  hastate,  terminating  in  an  acute,  sub-mucronate, 
central  point ;  contracted  in  the  medio-alveolar  region ;  com- 
pressed ventro-dorsally,  the  ratio  of  the  two  diameten 
measured  at  a  little  further  back  than  at  the  alveolar  apex  is 
as  2  to  3. 

Each  dorso-lateral  face  presents,  through  the  whole  length 
of  the  alveolar  region,  a  deep  and  sharply  cut  furrow.  In  the 
region  of  the  alveolar  apex  it  makes  an  abrupt  turn  on  to  the 
medial  line  of  the  side  of  the  guard,  then  splits  into  two 
shallow  grooves,  separated  by  a  uniform  distance  about  equal 
to  their  own  width,  which  are  continued  to  the  apex. 

The  Pkragmacone  is  sub-oblong  in  its  transverse  section,  the 
dorso-ventral  diameter  is  to  the  other  in  the  proportion  of  11 
to  13.  The  stphuncle  is  subinternal,  and  the  axis  of  the 
phragmacone  is  nearly  straight. 
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The  length  of  the  guard  is  four  inches ;  the  greatest  diameter 
is  i^ths,  and  the  corresponding  shortest  diameter  is  ^ths  of 
an  inch ;  the  axis  of  the  guard  is  2}  inches. 

Explanation  of  Fiotses. 

2a.  Lateral  aspect,  showing  the  lateral  groove  with  its  flexure 

and  bifurcation. 
2b.  Dorsal  aspect,  showing  lateral  furrows. 
2e.  Transverse  section  of  alveolus,  showing  the  unsymmetrical 

position  of  the  dorso-lateral  furrows,  and  the  thin  test 

on  the  ventral  side ;  «,  the  siphuncle. 

Affinities  and  Bemarki. — This  Belemnite  is  related  to  B. 
avstralis,  Phillips  (Quart.  Journ.  Geol.  Soc.,  London,  vol.  xxvi., 

S.  258,  t.  xvi.,  figs.  1  and  2),  but  differs  from  it  in  being  more 
istinctlv  hastate,  much  more  compressed,  and  in  the  lateral 
grooves  being  continued  into  a  double  sulcus.  Phillips  seems 
to  me  to  have  included  two,  if  not  three,  species  under  B. 
australi* ;  and,  judging  from  the  remarks  of  the  author  and 
the  drawings,  the  form  represented  by  figs.  3  and  4  cannot  be 
far  removed,  if  separable,  from  B.  Oanhami.  Dr.  Hector  has, 
in  my  opinion,  misinterpreted  the  characters  of  B.  australi*, 
when  he  applies  that  designation  to  a  species  from  the 
cretaceous  rocks  of  New  Zealand.  (Trans.  New  Zealand 
Institute). 

^  The  number  of  specimens  of  B.  Canhami  examined  by  me  is 
sixteen ;  these  include  examples  ranging  from  H  up  to  4  inches 
in  length.  All  exhibit  such  unmistakable  community  of 
characters,  which  cannot  be  said  of  the  forms  collected  under 
the  name  of  B.  australii,  that  I  cannot  doubt  that  a  good 
species,  distinct  from  the  typical  B.  auttrali*  (figs.  1  and  2,  op. 
cit.),  is  represented  by  them. 

Locality  and  Horizon. — Mesozoic  beds  near  Peake,  Central 
Australia.  Forwarded  by  Mr.  J.  Canham,  Corr.  Memb.,  to 
whom  the  species  is  dedicated  in  recognition  of  his  aid  in 
advancing  our  knowledge  of  the  Natural  History  of  this 
province.  Mr.  Chandler,  of  Peake,  writes  me  "that  the 
specimens  you  have,  were  got  from  the  "Woodduck  Creek,  and 
none  have  as  yet  been  found  in  conjunction  with  f ossilif erous 
rock."  The  rock  here  referred  to  is  one  yielding  Monotis 
Barhlyi,  Cvtherea  Clarkei,  Ac. 

A  second  species  of  Belemnites  (incorrectly  referred  by  me  to 
B.aurtralit,  vide  Trans.  Phil.  Soc.,  p.  1.,  1879,;  occurs  in  associa- 
tion with  the  fore-mentioned  lamellibranchs  at  Mount  Mar- 
Sret,  as  proved  by  the  collections  made  there  by  Mr.  E. 
fetson.  The  few  specimens  to  hand  are  too  much  weathered 
for  specific  determination. 
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The  Geology  of  the  Hundred    of 

Munno  Para. 

pabt  h.— the  upland  miocene  and  funda- 
mental bocks  and  economics. 

By  Gayik  Scoulab,  Corresponding  Member. 

[Bead  August  8, 1880.] 

Plates  v.— vL 

Cosnurs: 

1.  Introduction  and  Surface  Configuration. 

2.  Upland  Miocene :— Description  of  Strata ;  Bange ;  Vegetation  upon ; 

Water-bearing  properties ;  Origin ;  Belaiion  to  Auriferous  Cements. 
8.  Fundamental  Books : — 

Supposed  age. 

Geological  structure,  extent,  and  surface  characteristics. 

Quartettes— description,  distribution,  and  origin  of. 

Clay  Slate ;  Metamorphosed  limestone. 
4.  Eeonomios : — Mineral  deposits ;   building  materials  and  road  metal. 

Springs  issuing  from  Fundamental  Books ;  Soils  and  vegetation. 

Introductory  'Remark*. — Having  in  the  former  part  of  this 
paper  carried  a  description  of  the  geology  of  the  district  down 
to  the  beginning  of  the  Drift  period,  I  will  now  endeavour  to 
occupy  your  attention  with  a  description  of  the  older  rocks. 
Following  the  same  plan,  I  shall  in  the  first  place  treat  of  the 
Miocenes  or  Upland  Tertiaries ;  afterwards  the  Fundamental 
Bocks,  and  conclude  with  a  short  outline  of  the  economic 
geology  and  of  the  soils  of  the  various  rocks. 

Form  of  the  Ground  Occupied  by  the  Older  Strata. — A  glance 
at  the  map  and  longitudinal  section  will  show  that  the 
quartzite  series  on  the  east  and  west  occupy  high  ground,  and 
enclose  a  longitudinal  depression  north  and  south  constituted 
of  clay-slate  and  thin  limestones,  which  have  yielded  to  a 
larger  degree  to  atmospheric  and  aqueous  action  than  the 
quartzites  have  done.  It  will  further  be  seen  that  the  direction 
of  the  channels  of  Tenaf eat  Creek  and  the  South  Para  Biver, 
after  receiving  the  water  of  that  tributary,  have  been  deter- 
mined pretty  much,  if  not  wholly,  by  the  trend  and  northly 
termination  of   the   Munno    Para  quartzites.     Though  the 
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drainage  of  North-Eastern  Mnxmo  Pans  North- Western  Pan 
"Wirra,  and  South- Western  Barossa,  through  this  numerical 
reducing  and  thinning-out  to  the  north  of  the  Munno  Para 
quartsites,  finds  a  comparatively  easy  outlet  to  the  west.  On 
-the  other  hand,  it  will  he  seen  that  the  quartettes  intersect 
-the  modern  watercourses  hounding  the  district  on  the  south- 
east and  south.  Thrice  had  these  drainage  waters  to  contend 
for  mastery  with  the  quarteites  ere  they  succeeded  in  pene- 
trating the  stony  mass. 

I  may  here  state,  from  the  nature  and  geological  structure 
of  the  Para  and  southern  Munno  Para  hills,  that  in  early 
geological  times  the  drainage  of  Gould's  Creek,  Little  Para, 
and  adjoining  regions  was  carried  off  by  way  of  Golden 
Grove  and  Modbury,  meeting  the  waters  ot  the  then  Southern 
Ocean,  probably  not  far  from  where  the  City  of  Adelaide  now 
stands. 

TJpLAiro  Miocmrx. 

Description  of  Strata. — These  beds  attain  no  great  thickness 
throughout  the  district,  and  the  bedding  may  be  said  to  be 
somewhat  indistinct;  nevertheless,  what  still  remains,  in 
descending  order,  can  be  read  as  follows : — 

The  Upland  Tertiaries  of  Munno  Para  consist  chiefly  of  soft, 
fine-grained,  friable  sandstone.  The  silicious  materials  fre- 
quently held  together  by  an  argillo-calcareous  paste,  not 
unfrequentlv  impregnated  by  infiltrations  of  iron  oxides. 
Though  sucn  be  the  general  characteristics  of  the  formation,  I 
have  not  unfrequently  found  the  basement  consisting  of  one 
or  more  of  the  three  following  description  of  beds: — (1.) 
Angular  fragments  of  quartz  and  other  rocks  (which  might  be 
termed  a  breccia),  held  together  by  a  ferruginous  paste.  (2.) 
Though  less  common,  conglomerates,  in  the  true  sense  of  the 
term,  in  some  cases  held  together  by  a  cement  of  argillo- 
calcareous  material ;  in  others,  as  in  the  case  of  the  breccias, 
by  ferruginous  matter.  (3.)  Most  commonly,  however,  the 
basement  of  the  deposits  consists  of  mottled  argillaceous  sand 
rock,  evidently  the  characteristic  sandstone  in  a  high  state  of 
decay. 

Bange  of  the  Formation. — The  Upland  Miocenes  of  Munno 
Para  constitute  a  group  of  outliers,  scattered  chiefly  over  the 
higher  tracts  of  the  district.  But  these  isolated  patches  are  to 
the  geologist  of  significant  meaning,  as  each  of  them,  when 
systematically  arranged,  becomes  an  integral  part  of  an  intel- 
ligible language,  and  though  time  no  doubt  has  wrought  sad 
havoc  in  defacing  the  surface  outlines  of  the  country  since  the 
period  when  the  deposition  of  these  beds  terminated,  yet  suffi- 
cient still  remains  to  indicate  that  they  once  overlaid  pretty 
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nearly,  if  not  wholly,  the  fundamental  rocks  of  the  entire 

area. 

On  directing  attention  to  the  various  outliers  ta  *U*,  I  shall 
commence  at  the  south  end  of  the  district,  pointing  oat  die 
situations  and  characteristics  of  those  occupying  the  higher 
tracts  as  we  proceed  north,  afterwards  indicating  the  relation 
of  three  patches  found  in  ritm  on  the  western  base  of  the 
range. 

Beginning,  then,  on  the  south,  part  of  Section  4288  is 
occupied  with  Upland  Tertiaries ;  from  that  point  northerly 
these  beds  continue  to  overlay  the  fundamental  rocks  in 
part  of  Sections  4105,  4196,  4232,  4201,  and  4280,  in  which 
section  the  superficial  area  increases  considerably,  at  the  same 
time  trending  to  the  east,  occupies  about  one-half  of  Section 
4193,  part  of  4281,  4862,  and  about  four-fifths  of  4863. 
With  exception  of  the  depression  or  channel  of  Little  Garden 
Creek,  the  series  passes  as  a  whole  into  Para  "Wirra,  occupying 
from  80  to  100  acres  in  Sections  6881,  6882  in  that  hundred! 
I  may  note,  in  passing  that  at  the  junction  of  the  diagonal 
roads  leading  through  Section  4868,  the  watershed  of  Little 
Garden  and  Gould's  Creek  is  situate  at  an  elevation  of  about 
700  feet. 

Prom  the  lowest  point  in  the  south-east  corner  of  Section 
4857  the  beds  continue  to  occupy  the  rising  ground  to  the  north 
into  Section  4156,  where  they  attain  an  altitude  of  something 
oyer  890  feet.  From  this  elevation  they  gradually  thin  off,  wral 
in  a  small  valley  from  150  to  200  yards  north,  the  old  rocks  for 
a  distance  of  nearly  half  a  mile  are  completely  stripped  of  their 
Miocene  covering.  In  this  little  valley,  according  to  the  Sail- 
way  Survey  Department,  the  elevation  is  872  feet.  Passing 
north,  in  Sections  4676,  8268,  8262,  8266,  and  8267,  they 
attain  their  former  development,  occupying  in  the  aggregate 
about  150  acres.  In  Section  8262,  where  the  cross  section 
accompanying  this  paper  intersects  the  roadway  leading 
through  same,  the  elevation  is  960  feet ;  from  which  point,  as 
we  approach  Yatalunga,  a  small  outlier  of  the  series  occurs  on 
the  highway  at  the  northern  boundaries  of  Sections  3260  and 
3267.  From  thence  the  old  rocks  are  entirely  stripped  of  the 
newer  series  for  a  distance  of  about  one  ana  a  quarter  miles, 
where  a  few  characteristic  fragments  are  to  be  seen  in  Section 
4191.  And  lastly,  at  an  elevation  of  978  feet,  the  Gawler 
Town  hill  is  capped  with  Upland  Miocene,  identical  in  all 
respects  with  the  deposits  of  the  same  horizon  at  lower  levels. 
These  beds  are  distributed  not  only  over  the  higher  tracts  of 
the  district,  but  also  repose  at  low  elevations  on  the  western 
slopes  of  the  range.  An  inlier  surrounded  by  drift  occupies 
the  bed  of  the  creek  in  Section  8328 ;  and  two  small  outliers 
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occur,  one  in  Section  8087,  at  an  elevation  of  840  feet,  and  the 
otber  in  Section  8806 ;  both  are  m  #»Jv.  As  further  evidence 
of  their  general  prevalence  at  a  former  period,  detached  frag- 
ments of  quarts,  quartette,  and  various  other  pebbles  imbedded 
in  a  ferruginous  paste,  also  fragments  of  the  ordinary  prevail- 
ing Miocene  sandstone,  all  characteristic  of  the  formation, 
Abound  in  the  soils  and  subsoils  throughout  the  higher  tracts 
of  the  district  Such  detached  masses  occur  notably  in 
Sections  4178, 4148,  4149,  4147,  4160,  8809,  and  many  others. 
Further  proof  is  afforded  by  the  occurrence  of  highly  water- 
worn  pebbles  in  the  soils  at  various  places,  especially  in 
Section  8809,  at  an  elevation  of  about  550  feet,  and  though 
less  profusely,  most  characteristically  so  in  Section  4160. 
These  pebbles  are  of  various  sizes  and  kind,  and  are  evidently 
the  remnants  of  a  Miocene  shore  line. 

Vertical  Extent  and  Stratigraphical  Belation  to  the  Primary 
JRock*. — Because  of  their  great  capacity  for  water,  and  that  in 
consequence  vertical  abrasion  is  reduced1  to  a  minimum,  no  well- 
defined  section  is  presented  throughout  the  whole  area ;  and 
though  all  my  measures  are  merely  approximate,  yet  I  think  in 
several  places  the  formation  extends  to  80  feet.  The  deepest 
and  best  exposure  is  in  Section  8263,  where  Mr.  Philip  Butler 
essayed  to  open  a  quarry  for  the  purpose  of  obtaining  stone 
for  the  ashlar-work  of  his  mansion  erected  at  Yatalunga  28 
years  ago.  Though  the  stone  at  this  place  rather  exceeds  the 
general  average,  both  in  colour  and  quality,  yet  after  penetrat- 
ing to  a  depth  of  ten  or  twelve  feet  it  was  abandoned  on 
account  of  its  exceeding  brashy  character. 

They  everywhere  rest  unconformably  over  the  uptilted 
edges  of  the  IPaUsoxoiG  or  Eozoic  rocks,  and  the  basement  bed 
of  the  formation  is  usually  an  arenaceous  mottled  clay,  but  it 
is  sometimes  a  breccia  or  conglomerate  ;  these  various  charac- 
teristics of  the  bottom  beds  being  overlain  by  a  white  silicious 
sandstone  of  variable  thickness  and  colour. 

Vegetation. — Throughout  the  actual  area,  and  that  covered 
by  waste  from  the  Upland  Tertiary  beds,  the  soil  is  of  the  most 
sterile  character ;  consequently  vegetation,  though  represented 
by  a  goodly  number  of  indigenous  flowering  plants,  presents 
for  a  considerable  portion  of  the  year  a  most  barren  ana  dismal 
aspect.  But  at  spring  time  these  shrubs  and  herbs,  then  in 
blossom,  impart  a  most  pleasing  effect  to  the  landscape.  The 
grasses  are  all  indifferent  fodder  plants.  Timber  of  all  kinds 
is  also  small  and  dwarfed  in  size ;  in  short,  forming  a  criterion 
from  the  vegetable  life  as  developed  over  the  Munno  Para 
Upland  Tertiary  outliers,  it  is  well  that  they  have  been  reduced 
to  their  present  circumscribed  area,  otherwise  Munno  Para 
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would  be  now  constituting  part  of  an  Australian  desert,  even 
though  its  climate  is  a  fair  average  for  South  Australia. 

Professor  Tate  has  very  kindly  supplied  the  subjoined  note: 
— "  The  following  plants  are  restricted  in  Hunno  Para  to  the 
Upland  Miocene  surfaces.  Among  shrubs  and  undershrubs 
— HybanthuB  fioribundus,  Boronia  csralescans,  Leptospermum 
myrsinoides,  Caljrcothrix  tetragona,  Hibbertia  densiflora,  EL 
f asciculata,  Grevillea  lavandulaoea,  Hakea  ruposa,  Banksia 
marginata,  Isopogon  eeratophyllus,  and  Stypheha  Sonderi  and 
other  epacrids.  Of  herbaceous  plants  the  following  are  con- 
spicuous by  their  profusion  and  brilliancy  of  blossom: — 
Burchardia  umbellata,  Thelymitra  longif  olia,  Diuris  maculata, 
Prasophyllum  fuscum,  Caladenia  Patersoni,  Pterostylis  longi- 
folia,  and  Grlossodia  major;  Drosera  auricuLata,  Euphrasia 
Brownii." 

Water-bearing  Properties  of  the  Beds. — No  permanent  spring 
of  noted  consideration  issues  directly  from  these  beds.  Never- 
theless, when  we  consider  not  only  the  exceedingly  pervious 
character  of  the  newer  rocks,  but  also  the  nature  of  the  sur- 
rounding debris  (a  pervious  sand,  in  many  instances  extending 
far  beyond  their  present  limits  in  actual  situ),  it  is  reasonable 
to  infer  that  they  materially  add,  in  an  indirect  way,  to  the 
subterranean  water  supply  which  issues  forth  at  lower  levels 
from  the  fundamental  rocks. 

A  rough  approximate  of  the  annual  storage  of  water  derived 
through  the  direct  action  of  these  beds  and  surrounding  detritus 
may  be  reckoned  as  follows: — Superficial  extent,  1,400  acres; 
average  rainfall,  22  inches.  The  usual  method  of  solving  such 
problems,  when  the  upper  rock  stratum  and  its  superficial 
covering  consist  of  medium  permeative  constituents,  is  to  allow 
two-thirds  of  the  annual  rain-water  as  being  carried  off  in  the 
shape  of  flood-water  and  by  evaporation.  But  a  personal  know- 
ledge of  the  exceedingly  pervious  nature  of  the  beds  in  question 
and  that  of  their  superficial  covering  leads  me  to  infer  that 
14)  inches  exceed  the  Actual  amount  of  loss  thus  sustained. 
Consequently  I  estimate  the  loss  at  10  inches.  My  calulations 
are  embodied  in  the  following  table : — 

Superficial  una,  1,400  seres. 

Annual  avenge  rainfall   ..        ..    22  inches.  Total  in  gallons,  697,466,000 

Loss  by  flood-water,  evaporation,  fto.  10  inches.  Total  in  gallons,  617,060,000 

Stored  in  the  strata                   ..    12  inches.  Total  in  gallons,  680,466/100 

Daily  product  therefrom  ..  in  gallons,     1,042,290 
Numbers  of  persons  that  might  be) 

supplied  at  the  rate  of  40  gallons  \          26,067 

per  head  a  day.  ) 

It  may  be  observed  that  though  the  Upland  Tertiariee  of 
Hunno  rara  present  a  gloomy  and  weird  aspect  in  so  far  as 
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Hie  Tegetable  kingdom  ig  concerned,  jet  their  sterility  in  that 
respect  is  wonderfully  modified  when  we  consider  the  great 
redeeming  feature  they  present,  vis.,  a  vast  storage  of  water 
for  summer  supply  to  the  adjoining  neighbourhood. 

Origin.      No  Fossil  Remains  as   yet  Discovered  in   Munno 

f     Para. — The  origin  of  this  formation,  so  widely  distributed  over 

the  country,  is  at  present  one  of  deep  interest  to  the  geologist. 

i     In  the  early  days  of  mv  geological  aspirations  I  was  of  opinion 

i     that  the  Upland  Tertianes  of  Munno  Para  were  of  subaerial 

i     origin.     But  since  my  intimate  acquaintance  with  our  esteemed 

i     President — my  own  observations,  in  the  meantime,  having  also 

i     extended  beyond  the  limits  of  the  Munno  Para  beds — I  have 

,      relinquished  that  hypothesis  as  being  one  inadequate  to  meet 

t     the  requirements  of  the  case.    Professor  Tate  is  of  opinion 

(see  President's  address  to  the  Society,  1878-9,  page  59)  that 

the  formation  is  of  "  fresh  water  origin,"  and  considers  it  to 

be     "  contemporaneous  with  the  youngest  members  of    the 

Miocene  marine  strata."    In  the  absence  of  further  discovery 

*  of  fossil  remains,  arguments  both  for  and  against  these  views 
:  might  be  raised.  I  presume  the  reasons  which  led  the  Pro- 
^     f essor  to  that  statement  were  that  the  formation  has  hitherto 

*  yielded  no  remains  of  marine  life,  and  that  silicified  wood, 
f     which  is  a  common  representative  of  lacustrine  or  fluviatile 

*  deposits,  has  been  frequently  found  associated  with  it.    It 
might  be  advanced  with  equal  propriety  that  because  of  the 

0'     wide-spread  extent  of  the  formation  over  hill  and  dale  facing 
i*     the  present  seaboard  from  an  elevation  at  Gawler  of  something 
p     less  than  300  feet  to  that  of  1,000  elsewhere,  the  fresh  water 
ttf     deposits  could  not  be  going  on    simultaneously    with    any 
4     member  of  the  marine,  unless  a  natural  barrier  then  existed 
p-     very  near  a  considerable  portion  of  the  present  eastern  coast- 
&:     line  of  Gulf  St.  Vincent  to  impound  the  fresh  water  from  the 
Pl     salt.     Having  no  positive  evidence  to  that  effect,  I  think  that 
i$     the  age  of  the  Upland  Tertianes,  if  they  be  of  fresh  water 
ft     origin,  most  likely  preceded  the  marine  Miocene. 
&        Mr.  O.  Tepper,  or  Ardrossan,  has  probably  shed  more  light 
$     on  this  subject  than  any  other  inquirer  in  the  field  of  South  Aus- 
tralian geology  (see  Proceedings  of  this  Society,  1878-9,  "Cliffs 
and  Bocks  of  Ardrossan,  Yorke's  Peninsula/'  by  O.  Tepper, 
p    page  75).     By  this  discovery  I  regard  Mr.  Temper  as  having  so 
V    far  at  least  traced  a  stratigraphical  connection  between  the 
K    fossiliferous  beds  near  Mufoowurtie  Point  and  the  unfossili- 
f erous  beds  of  Tanunda  and  other  inland  tracts.    Therefore, 
I     Mr.  Topper's    discoveries   only  await  further   corroborative 
evidence  to  establish  the  opinion  I  have  for  some  time  enter- 
s0     tained,  vis.,  that  the  patches  of  Upland  Miocene  are  merely 
$\    remnants  of  marine  bottom  beds. 
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From  the  foregoing  it  will  be  noticed  my  argument  favours 
the  theory  of  marine  origin.  And  although  the  only  f  osnl 
hitherto  discovered  in  the  Upland  Miocene  is  eilicified  wood, 

Set  its  presence  is  no  proof  01  a  purely  lacustrine  origin  of  the 
eposits,  inasmuch  as  terrestrial  vegetation  has  been  frequently 
found  associated  with  indubitable  marine  fossils.  80  far  as  I 
know,  the  Upland  Miocenes  of  Munno  Para  hare  not  pro- 
duced a  single  specimen  of  silicified  wood,  though  it  has  been 
procured  from  the  debru  of  a  neighbouring  outlier  in  Psura 
Wirra.  Indeed  the  marine  beds  at  Gawler  seem  to  be  the  great 
emporium  of  these  ancient  vegetable  relics,  and  from  careful 
observation  I  am  led  to  conclude  these  chiefly  grew  near  the 
spot  where  they  are  now  found. 

Relation  to  the  Auriferoue  Cement*  of  Banna  and  Humbug 
Scrub. — That  the  deposition  of  the  Upland  Tertiary  beds  of 
Munno  Para  and  the  auriferous  cements  of  Victoria  Hill  and 
other  old  gold-bearing  gravels  of  Barossa  and  Humbug  Scrubs 
belong  to  the  same  geological  period  a  doubt  cannot  be  enter- 
tained.   Ascending  from  Gawler,  they  can  be  traced  overlying 
at  intervals  the  rugged  surface  of  the  old  rocks,  until  at  the 
Victoria  Hill  and  Lady  Alice  Mine  they  attain  an  altitude  of 
about  950  feet.    Indeed  their  relationship  is  so  easily  read  and 
defined  in  that  respect  that  in  cases  where  altitude  coincides 
deposition  may  be  regarded  as  having  been  contemporary. 

Why  the  easterly  tracts  of  the  Upland  Miocenes  nave  become 
more  auriferous  than  those  in  Munno  Para  may  be  attributed 
to  a  higher  state  of  metamorphism  prevailing  throughout  the 
fundamental  rocks  to  the  east. 

FUKDAICXHTAL  BOCKS. 

Supposed  Age. — Until  the  appearance  of  Mr.  Topper's 
"  Bocks  and  Cliffs  of  Ardrossan,  the  fundamental  rocks  con- 
stituting the  Adelaide  and  Flinders  Banges  and  other  minor 
groups  traversing  the  southern  sea-board  of  South  Australia 
were  considered  by  the  most  eminent  authorities  to  be  not 
older  than  Silurian.  Mr.  A.  B.  C.  Selwyn,  in  his  report  to  the 
South  Australian  Government  of  a  Geological  Tour  in  this 
Colony  in  1859,  in  his  usual  careful  way  of  expression,  sup- 
ports that  hypothesis.  Basing  his  conclusions  from  natural 
sections  of  the  country,  they  are : — 

That  an  unconformable  series  tops  the  summits  of  a  l**ge 
number  of  the  highest  of  the  South  Australian  hills.  The 
higher  series  he  regards  as  of  Devonian  age,  and  in  the  absence 
of  fossils  he  concludes  that  the  unconformable  subterimposed 
beds  belong  to  the  system  next  in  point  of  time,  vis.,  the 
Silurian. 

In  I860—"  Physical  Geology  of  Victoria,"  page  16— whilst 
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treating  of  the  Upper  Palaozoic  rooks  of  the  sister  colony,  we 
find  that  geologist  still  farther  modernising  the  position  of  our 
fundamental  rocks.  "  Whether,"  he  says,  "the  cupriferous, 
calcareous,  and  slaty  strata  of  South  Australia  are,  as  I  am 
inclined  to  believe,  members  of  the  same  group,  is  uncertain. 
If  so,  they  have  not  yet  been  recognised  in  Victoria." 
Valuable,  however,  as  Mr.  Selwyn's  geological  observations  are 
in  other  respects  to  South  Australian  geology,  vet  his  deduc- 
tions now  require  modification  in  accordance  with  Mr.  Topper's 
Peninsula  discovery,  that  of  Lower  Silurian  fossils  in  beds  un- 
conformably  overlying  the  slaty  cupriferous  group  of  Selwyn. 
But  until  more  light  is  shed  abroad  on  the  subject  we  may 
designate  the  group  of  rock  constituting  the  Adelaide  chain 
and  Munno  Para  hills  by  the  somewhat  ambiguous  term  "  Pre- 
Silurian." 

Geological  Structure,  Extent,  and  Surface  Characteristic*. — 
A  glance  at  the  map  and  cross  section  will  show  the  geological 
structure  of  the  Munno  Para  hills  to  consist  chiefly  of  clay 
slate,  frequently  intercalated  with  bands  of  quartzites,  and 
less  sparingly  of  marbles,  and  occasional  veins  of  pure  quarts, 
principally  in  small  nests  and  strings  throughout  the  clay 
date.  The  length  of  the  range  may  be  estimated  at  from  24 
to  26  miles,  taking  its  rise  on  the  south,  a  little  to  the  north 
of  the  northern  boundary  of  the  City  of  Adelaide,  trending 
northerly  through  Yatala,  Munno  Para — where  it  attains  its 
highest  altitude — losing  its  characteristic  outlines  north  of  the 
South  Para  Eiver.  The  topography  of  the  range  is  solely  due 
to  denusive  action,  therefore  the  undulating  and  fertile  table 
lands  of  the  Munno  Para  hills  owe  their  outline  and  fertility 
to  the  diversified  character  of  the  fundamental  rocks  out  of 
which  they  have  been  fashioned. 

Quabtzites. 

Believing  that  the  quartaite  bands  have  acted  a  conspicuous 
part  in  delineating  tne  topography  of  Munno  Para,  I  have 
arranged  them  as  follows,  viz.,  west  and  east  escarpment,  and 
middle  or  mill  series. 

Using  the  cross  sectional  alignment  as  a  base  line,  it  will  be 
observed  that  only  two  of  the  separate  bands  of  the  western 
escarpment  series  appear  at  the  surface  there.  Proceeding 
south,  they  are  traceable  through  Sections  4161,  4148,  4147, 
4159,  and  south-western  portion  of  4160.  From  that  point,  for 
some  distance  south,  both  oands  (especially  the  western)  become 
obscured  by  an  easterly  extension  of  the  Drift  formation  in  the 
ancient  gorge  of  Smith's  Creek.  The  eastern  one  is  well 
exposed  m  a  quarry  in  Section  4164.  Strike  of  quartzite  as 
exposed  in  quarry  10°  west  of  north ;  dip  25°  easterly ;  esti- 
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mated  thickness,  70  to  80  feet.  The  general  dip  of  the  strata 
seems  to  increase  rapidly  to  the  south,  for  in  a  golly  trending 
east  and  west  through  Section  4106 — wherein  the  eastern 
quartzite  band  is  exposed  in  a  contorted  state — the  dip  of  the 
clay  slate,  about  70  yards  east  of  where  the  quartsite  finally 
plunges  beneath  the  slate,  is  40°  east.  As  represented  by 
pi.  vi.,  fig.  1.,  the  rocks  here  hare  been  powerfully  affected  by 
an  east  and  west  pressure,  and  had  the  quartzites  chanced 
to  have  been  less  exposed  a  casual  observer  might  readily 
have  been  led  to  conclude  that  the  distance  represented 
by  the  diagram  contained  at  least  five  quartzite  hand*, 
whereas  there  cannot  be  more  than  two.  Likewise  it  will 
be  noticed  that  if  denudation  had  extended  a  few  more  feet 
in  depth  the  contorted  quartzites  would  have  been  entirely 
swept  away.  South  from  this  point  the  old  rocks  extend  to  the 
west,  and  include  three  additional  quartzite  bands,  which  in 
places— notably  so  in  Sections  8271,  3272,  and  3273 — have 
undergone  a  considerable  amount  of  east  and  west  pressure, 
the  effect  of  which  has  produced  a  bold  surface  outline  toward 
the  Little  Para. 

A  peculiar  quartz  reef,  or  dike,  first  begins  to  attract 
attention  from  the  debris  scattered  over  the  surface  on  the 
western  side  of  the  eastern  band  of  this  series  in  Section  8091. 
At  the  southern  boundary  of  Section  3004,  it  is  fully  dis- 
played at  the  surface ;  and  in  a  gully  in  Section  3268,  it  has 
attained  great  proportions,  and  is  somewhat  columnar  in  struc- 
ture. Its  strike  at  this  place  is  about  north-west  by  west,  its 
dip  from  70°  to  80°  south-west.  Beyond  this  point  it  is  not 
seen,  but  about  one  hundred  yards  west  by  south,  in  Section 
3270,  a  detached  portion  of  the  same  material,  some  thousands 
of  tons  in  weight,  is  exhibited  in  regular  order  poised  on  a  sub- 
stratum of  clay-slate. 

Williams'  quarries,  in  Section  3092,  are  opened  in  the 
western  bands  of  this  series.  A  splitting  up,  or  repetition,  of 
one  or  more  of  the  bands  appears  to  have  been  effected  here,  for 
in  the  gully  where  the  quarries  are  situate  four  bands   of 

Suartzite  are  seen  intercalated  with  the  clay-slate    in    the 
istance  of  little  over  400  yards. 

In  the  bed  of  the  Little  Para  Biver,  on  the  eastern  side  of 
Section  4,400,  a  quartzite  band  is  there  seen  in  horizontal 
stratification,  which  phenomenon,  in  connection  with  that  at 
Williams'  quarries  and  several  others  of  a  similar  kind  through- 
out the  district,  leads  me  to  infer  that  the  various  bands  (some 
at  least)  as  exposed  at  different  inclinations  in  the  bed  of  the 
river  and  elsewhere,  are  repetitions  at  the  surface  of  the  same 
beds. 
[Returning  to  the  north  of  the  cross  section.    The  quartzites 
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m  exhibted  in  a  golly  leading  through  Sections  8247,  8806, 
8806,  and  8804,  are,  with  the  exception  of  one  small  break  in 
the  aeries,  contorted  and  squeezed  together  in  such  a  manner  as 
to  represent  a  continuous  whole  for  a  distance  of  at  least  sixty 
chains.  As  will  be  observed  by  the  map,  the  western  portion 
of  this  series  of  foldings  is  no  longer  traceable,  because  buried 
beneath  drift.  The  eastern  limb,  however,  can  be  distinctly 
traced  into  a  gully  about  four  chains  north  from  the  southern 
boundary  of  Sections  8802  and  8808,  where  the  foldings, 
axe  rery  distinctly  shown.  Between  this  point  and  the 
former,  a  distance  of  about  82  chains,  the  average  strike  is 
about  10°  east ;  a  few  chains  north  of  this  the  strike  suddenly 
veers  to  the  west  about  20°,  plunging  the  whole  series  under 
the  drift  shortly  after  entering  the  south-west  corner  of 
Section  2188,  where  no  sign  of  folding  is  visible. 

About  half  a  mile  south-east  of  north-west  corner  of  Section 
2188    a  quartsito  band  feathers  in  amongst  the  clay-slate. 
Though  comparatively  thin  on  its  first  appearance,  it  increases 
in  thickness  on  its  way  north,  and  in  a  gully  in  Section  8826  it 
has  attained  a  thickness  of  at  least  100  feet ;  the  dip  is  here 
00°  east.     For  some  considerable  distance  it  again  thins  off. 
To  the  north,  in  a  gully  in  Section  8825,  the  thickness  is  not 
more  than  40  feet ;  the  dip  also  has  fallen  to  about  40°.    From 
this  point  it  veers  slightly  to  the  east,  and  from  the  effect  of 
an  anticlinal  Jbld,  and  also  a  thickening  of  the  beds — as  shown 
in  Sissman's  ouarry,  Section  8825 — might  be  attributed  the 
bold  outline  of  the  hill  embraced  by  Sections  8824  and  8825. 
This  quarry  of  road  metal  has  been  excavated  in  the  focus  of 
this  anticlinal  fold,  and  the  beds  are  very  much  fractured,  and 
split  into  all  shapes  and  sizes ;  as  also  the  band  seems  to  be 
much  thicker  than  it  was  in  the  gully  in  Section  8825.     This 
disturbance  of  the  strata  has  evidently  extended  north,  for  in 
a  ravine  in  Section  8828  the  quartsites  are  not  only  seen  in  a 
verv  massive  state,  but  also  as  if  repeated  more  than  once ; 
and  what  is  even  more  interesting,  the  bands,  so  massive  and 
numerous   here,   cannot   be  traced  further.     They   do   not 
appear  even  in  the  bed  of  the  gully  leading  througn  Sections 
8884  and  8216 ;  but  on  reaching  a  ravine  leading  through  the 
northern  side  of  the  latter  section,  the  quartsites  are  here  con- 
secutively intercalated  with  the  clay-slates  from  the  eastern 
margin  of  the  drift  to  the  eastern  boundary  of  the  section. 
Beyond  this  gully  they  are  not  traceable. 

Middle  or  Mill  Beriet. — This  series  traverses  the  district 
pretty  uniformly  from  south  to  north.  Commencing  in  Sections 
8809  and  4174,  where,  intersected  by  the  cross  section  and 
following  their  outline  south,  they  continue  to  follow  a  pretty 
uniform  course  until  reaching  Sections  5675  and  4170,  at 
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which  point  the  eastern  band  trends  slightly  to  the 
These  Dands,  more  especially  the  eastern  one,  have  acted  a 
most  prominent  part  in  deflecting  south  the  courses  of  the 
Little  Para  and  Gould's  Creek.  After  the  eastern  band  inter- 
sects the  bed  of  the  former  stream  its  outcrop  bears  consider- 
ably west.  I  am  inclined  to  think  that  here  and  for  some 
distance  south  that  the  eastern  band  is  represented  by  the 
remnant  of  an  anticlinal  roll.  For,  as  shown  in  the  map,  it 
splits  into  two  in  Section  5671,  the  eastern  branch  crossing 
the  bed  of  the  Little  Para  into  Yatala,  at  the  Eeserve,  a  little 
below  Richardson's ;  the  western,  sweeping  on  with  the  course 
of  the  river  for  a  considerable  distance,  in  conjunction  with  the 
middle  and  western  bands,  constitutes  the  eastern  escarpment 
of  the  Munno  Para  hills. 

Returning  to  the  north  of  the  cross  section,  the  eastern 
member  of  tne  series  trends  somewhat  abruptly  to  the  east  in 
Section  4179.  Pursuing  a  somewhat  sinuous  course,  it  finally 
terminates,  with  those  of  three  eastern  series,  in  Section  3830. 
The  middle  and  western  bands,  however,  follow  a  more  direct 
course,  intersecting  the  South  Para  River  in  Section  8346. 
This  statement  is  only  fully  proven  so  far  as  the  middle  band 
is  concerned.  The  point  where  the  western  band  should 
intersect  the  river — if  it  extend  to  there  at  all — is  much 
obscured  by  a  surface  covering  of  wash  from  the  adjoining 
slopes,  therefore  its  position,  as  laid  down  on  the  map,  for  a 
considerable  distance  south  of  the  river  must  be  regarded  as 
somewhat  ideal 

Dip  and  Strike  of  the  Mill  Series. — In  a  gully  passing  through 
south-east  corner  of  Section  3309,  about  18  chains  south  of 
cross  section,  the  dip  of  the  western  quartzite  is  40°  east.  In 
the  same  gully>  about  120  feet  below  the  horizon  of  this  band, 
the  dip  or  tne  clay-slate  is  55°  east,  the  strike  5°  east  mag. 
north.  Estimated  thickness  of  quartzite,  50  to  60  feet.  In 
the  same  section,  in  a  gully  to  the  south,  the  easterly  dip  of 
the  quartzite  band  has  increased  to  5°,  thickness  about  the 
same.  In  the  same  gully,  in  Section  4173,  dip  of  the  slate 
about  60  feet  below  eastern  band,  45°  east,  strike  5°  east. 
Slate  about  60  feet  below  middle  band  in  Section  4160  (Smith's 
Creek),  dip  35°  east.  At  the  old  mill  (about  10  chains  west) 
dip  of  quartzite  band  the  same.  In  a  gully  leading  through 
Section  4165  false  bedding  in  the  clay-slates  is  very  distinctly 
represented ;  and  although  no  accurate  bearing  of  the  quartzites 
could  be  ascertained,  the  dip  of  the  surrounding  slate  is  about 
48°  east,  strike,  10°  east  mag.  north.  In  northern  portion  of 
Section  4168,  and  southern  portion  of  4165,  a  remnant  of  one 
of  these  prevailing  folds  so  common  throughout  the  strata  of  the 
district  is  distinctly  observable  here.    Also  at  junction  where 
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gaily  leading  through  Section  4168  intercepts  that  leading 
through  4165  another  of  these  folds,  I  am  persuaded,  exists 
there ;  for  not  only  has  the  outcrop  of  the  western  quartzite 
band  increased  to  the  extent  of  from  8i  to  4  chains  over  the 
surface,  but  the  dip  of  interbedded  slate  has  decreased  very 
materially  also ;  the  actual  dip  of  which,  about  50  feet  below 
the  western  quartzite  band,  is  81°  east,  thus  showing  within 
a  -very  short  distance  a  lowering  of  the  dip  to  the  extent  17°. 

The  movements  causing  the  displacement  of  the  original  con- 
formity of  the  strata,  if  I  judge  aright,  hare  operated  in  a  line 
nearly  5°  west  of  mag.  north,  and  east  of  soutn,  for  about  one 
quarter  mile  south  in  Section  4168.    The  same  phenomenon 
presented  in  the  western  band  at  junction  of  gullies  in  Section 
4165  is  repeated  in  the  middle  band  on  the  southern  side  of 
Section  4168,  and,  nearly  in  the  same  alignment  south,  the 
eastern  band  has  either  been  affected  by  the  same  disturbing 
agency,  or  that  some  very  decided  movement  of  sea  and  land 
intervened  during  the  deposition  of  the  eastern  quartzite  band ; 
for,  as  before  mentioned,  it  splits  into  two  in  Section  5671,  and 
passes  into  Yatala  in  that  condition.    In  middle  band  at  north- 
west corner  of  Section  4170,  a  very  fair  rough  building  stone 
could  be  procured.  On  western  side  of  river,  southern  boundary 
of  Section  1560,  dip  of  the  slate  28°  east,  strike  5°  east.    As 
represented  in  cliff  on  eastern  side  of  the  river  in  Section 
1560,  the  western  member  of  the  eastern  band  there  measures 
from  50  to  60  feet  in  thickness.    A  little  further  west  the 
middle  band  is  exposed  in  a  fine  section  in  the  shape  of  a 
miniature  waterfall.    The  western  band  is  not  so  well  exposed 
either  on  the  north  bank  or  in  the  bed  of  the  river.    However, 
all  three  are  conspicuously  seen  in  regular  order,  as  they 
obliquely  ascend  the  bold  ascent  on  the  southern  side,  finally 
passing  in  their  course  to  the  south,  forming  a  component  part 
of  the  Done  structure  of  the  Para  hills. 

Remarks,  North  of  Cross  Section. — As  the  eastern  band  is 
removed  from  its  associates  by  an  additional  amount  of  clay- 
slate,  it  also  becomes  thicker,  and  its  lower  portion,  in  Sections 
4181  and  8822,  almost  assumes  the  character  of  true  quartz. 
Estimated  thickness  in  Section  8822 : — Underlying  quartzy 
beds,  20  feet ;  true  quartzites,  30  feet ;  dip,  40°  east ;  strike, 
10°  east.  This  quartzy  character  disappears  as  the  band  passes 
through  Sections  4850,  4858,  and  8817,  but  reappears  for  a  short 
distance  in  Section  8816.  The  outcrop  of  the  western  band 
exhibits  a  well-defined  course  through  Section  2188,  but  it  is 
not  so  with  the  middle.  In  its  course  through  the  southern 
portion  of  Section  2188  the  western  band  has  evidently 
undergone  a  reversed  anticlinal  fold  in  a  north  and  south 
direction.    At  this  point  the  band  measures  fully  five  chains 
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over  the  surface  from  east  to  west,  and  within  that  gpaee  the 
quartzite  bed*  are  found  dipping  in  both  directions.  Western 
side  dip  not  ascertained,  eastern  side  dip  80°  east,  strike  10° 
east.  A  few  chains  north  of  this  point,  and  about  six  chains 
east  from  the  outcrop  of  the  band,  seemingly  a  reef  of  quarts 
of  milk  whiteness  steals  in  amongst  the  clay-slate,  running 
parallel  for  a  little  distance  with  the  strike  of  the  quartettes* 
At  a  distance  of  about  one  quarter  mile  we  reach  the  spring 
(Spring  Gully) ;  here  the  band  is  split  into  three  sections. 
Thickness  of  the  western  section,  about  80  feet;  dip,  77° 
easterly ;  strike,  10°  west ;  overlying  clay-slate,  about  40  feet; 
dip,  75°  east ;  strike,  8°  west ;  quartzite,  about  40  feet ;  dip, 
75  east ;  strike,  8°  west ;  clay-slate,  about  80  feet ;  to  the 
east  of  which  is  exposed  the  largest  section  of  quartzite,  repre- 
senting, from  west  to  east,  a  surface  measurement  of  four 
chains,  the  western  side  of  which  is  dipping  west  at  an  inclina- 
tion of  85°  west,  strike  on  that  side  of  the  fold  10°  west.  On 
the  eastern  side  of  this  partially  abraded  fold  the  actual  dip 
of  the  quartziteB  was  not  ascertained.  Two  chains  east  from 
their  junction  with  the  clay-slate  the  dip  of  the  latter  was 
found  to  be  70°  east,  strike  8  east. 

On  the  north  slope  of  the  gully  the  phenomenon  presented 
at  the  spring  becomes  altogether  obscured,  but  in  a  golly 
obliquely  intersecting  northern  boundary  of  Section  2183  the 
band  is  again  exposed  in  a  connected  form,  though  still  exhibit- 
ing a  somewhat  irregular  and  confused  appearance;  dip  of 
slate  rock  on  western  side  70°  east,  strike  10°  west.    It  then 

E  asses  on  through  Sections  8823,  3824,  and  3829,  where  it 
ecomes  entirely  covered  with  slate  rock,  in  which  state  I 
believe  it  passes  through  Section  8833 — marked  spring— f  or  in 
the  bed  of  a  small  gully  near  the  southern  boundary  of 


3336  the  round  back  of  an  anticlinal  roll  is  seen  peeping  out 
under  the  overlying  clay  slate.  From  this  point,  both  the 
western  and  middle  bands — (nothing  of  particular  interest  is 
connected  with  the  middle  band  nortn  of  cross  section) — seem 
to  split  up  into  detached  and  unreadable  sections,  as  they 
pass  through  Section  3335;  and  in  Section  3843,  it  becomes 
almost  impossible  to  define  the  position  of  their  outcrop,  and 
so  continue  in  that  obscure  state  until  reaching  the  south  bank 
and  bed  of  the  River  Para  in  Section  8346. 

Eastern  Escarpment  Series. — By  the  map  it  will  be  seen  that 
a  distinct  series  of  quartzite  bands  traverses  the  eastern  side 
of  the  uplands  of  the  district.  Their  general  bearing  is  con- 
siderably more  west  of  north  than  those  traversing  the  western 
escarpment  of  the  Munno  Para  Hills.  I  have  thought  fit  to 
term  the  series  as  above,  because,  whilst  the  features  of  the 
country  were  being  sculptured  by  the  successive  action  of 
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denusive  agency,  they  preserved  a  somewhat  similar  bold  out- 
line on  the  east,  as  the  western  ones  did  on  the  west.  It  will 
also  be  observed  that  not  one  member  of  this  series  extends  so 
far  north  as  Section  8881  All,  with  one  exception,  intersect 
the  bed  of  the  Little  Para,  and  on  the  south  side  of  the  river 
impart  a  bolder  outline  to  hill  and  dale. 

A  common  character  prevails  throughout  the  bands  of  this 
series.  In  a  ravine  in  Section  4191,  east  of  Gawler  Town 
Hill,  a  very  fine  section  of  the  eatsern  band  is  exposed,  pre* 
senting  a  synclinal  axis,  as  represented  in  diagram  I.  The 
rock  here  is  very  hard  and  compact  in  structure ;  and  also  the 
massive  bedding  is  exceedingly  well  defined.  In  consequence 
of  this  fold,  as  abrasion  brought  each  succeeding  bed  nearer  the 
surface,  so  at  last  when  denudation  has  excavated  below  the 
axis  of  the  syncline  the  band  has  entirely  been  removed.  This 
takes  place  at  a  distance  of  less  than  half  a  mile  north  from 
where  it  is  so  fully  developed.  As  will  be  seen  by  the  map  a 
lateral  overlap  of  this  band  occurs  in  Section  1645.  Whether 
this  severance  of  the  quartzites  be  due  to  original  deposition 
or  to  dislocation  of  the  strata,  as  yet  I  have  not  been  able  to 
determine.  Dip  of  this  band,  at  about  200  yards  north  of  cross 
section,  is  70°  east. 

Eastern  Isolated  Band. — As  shown  on  the  map  this  band  is 
entirely  confined  within  the  limits  of  Munno  Para ;  its  strike 
bears  more  west  and  east  than  any  of  the  others,  and  I  am 
inclined  to  believe  that  it  is  only  an  extensional  fold  of  one  or 
other  of  the  bands  to  the  west  of  it,  from  which  it  has  been 
removed  so  far  in  consequence  of  its  low  dip,  and  the  depth  to 
which  denudation  has  been  carried.  On  the  South  Para 
Hiver  it  is  entirely  cut  off  to  the  north  by  abrasive  action, 
the  waters  of  the  river  having  cut  a  channel  into  the 
slate  rock  nearly  100  feet  below  the  synclinal  axis  of  the 
quartzite.  Throughout  the  highlands  of  Sections  8847  and 
8848  the  western  limb  of  this  synclinal  curve  can  be  also 
traced  to  its  termination  there  by  the  tortuous  outcrop  of 
the  quartzites. 

A  natural  section  of  this  band,  in  a  gully  a  few  yards  north 
of  the  southern  boundary  of  Section  1788,  shows  a  down-throw 
between  two  faults.  The  dip  of  the  adjacent  slate  is  conform- 
able to  that  that  of  the  quartzites  abutting  against  either  fault. 
At  a  distance  of  a  few  chains  east,  however,  the  westerly  dip  of 
the  slate  gradually  changes  to  the  east.  The  faults,  which 
are  here  about  four  chains  apart,  traverse  the  country  in  a 
south-south-east  direction,  in  such  a  manner  that  at  no  great 
distance  south  they  become  connected  as  one  fault,  and  that  at, 
or  soon  after,  their  intersection,  stratigraphical  discordance  is 
no  longer  traceable. 
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If  solely  guided  by  geographical  demarcation,  this  band  com- 
pletes the  Munno  Para  series  to  the  east.  As  it  happens  in 
this  case  the  geographer's  line  of  demarcation  coincides  badly 
with  the  geologist's.  Consequently,  I  haye  extended  the  cross 
section  rather  oyer  one  mile  into  Para  Win*,  embracing  a 
limestone  band,  an  extensively  developed  series  of  quartxito 
bands,  and  thus  constituting  a  geological  line  of  demarcation 
between  the  less  metamorphosed  clay  slates  of  Munno  Fan, 
and  the  mica-schists  of  Para  Wirra. 

Origin. — A  singular  coincidence,  one  that  has  not  escaped 
the  keen  eye  of  Professor  Tate — see  his  Presidential  address 
for  1879-— is  that  the  fundamental  rocks  when  followed 
easterly  in  the  direction  of  their  prevailing  dip  become  more 
highly  metamorphosed ;  for  it  is  true  that  vast  accumulations 
of  granite  and  granitoid  rocks,  whether  of  Plutonic  or  Meta- 
morphic  origin,  are  distributed  throughout  the  old  sedimentary 
rocks  constituting  the  range  on  the  west  of  the  River  Murray. 
That  the  superabundant  heat  arising  from  what  we  see  of  these 
outbursts  conveyed  direct  should  have  effected  the  condition  of 
the  strata  so  far  west  as  the  western  boundary  of  Para  Wirra 
is  very  improbable.  Nevertheless,  I  am  of  opinion  that  the 
same  fiery  energy  which  produced  the  granite  and  granitoid 
rocks  of  the  Murray  Bange,  effected  at  the  same  time  the 
metamorphism  of  the  Para  Wirra  beds  from  a  deeper  seated 
point.  A  bed  of  rock  on  the  surface  in  Para  Wirra,  from  its 
natural  inclination,  as  it  extends  east  becomes  deeper  buried 
beneath  succeeding  beds,  and  also  nearer  the  seat  of  Plutonic 
energy.  Therefore,  the  bed  which  at  the  surface  in  Para  Wirra 
represents  a  mica-slate,  in  all  probability  at  a  moderate  depth 
represents  gniess,  at  a  greater  granitoid,  and  at  still  greater 
depths,  and  also  proceeding  into  closer  proximity  to  the  super- 
heated mass,  a  true  granite.  In  this  manner,  though  youngest 
in  the  series,  the  Para  Wirra  rocks  may  have  been  affected  by 
capillary  conduction  of  heat  directed  through  the  plane  of 
original  bedding,  though  placed  at  considerable  distance  from 
the  scene  of  actual  fiery  activity.  Another  theory  might  be 
propounded,  which  is  also  the  most  probable,  that  the  fiery 
energy  that  produced  the  granite  and  granitoid  rocks  to  the 
east  occupied  a  deeper-seated  horizon  in  the  west  as  it 
extended  beneath  the  Para  Wirra  beds,  and  thus  affected  them 
vertically  upwards. 

Mr.  A.  B.  C.  Selwyn,  in  his  valuable  "  Geological  Notes  of 
South  Australia,"  suggests  that  some  at  least,  if  not  all,  of  our 
quartzite  bands  might  be  looked  upon  as  being  metamorphosed 
Plutonic  rocks — a  theory  which  cannot  be  applied  to  any  of 
the  Munno  Parra  bands,  unless  possibly  to  one  of  them.  A 
flying  excursionist,  as  Mr.  Selwyn  was  whilst  here  in  official 
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parity,  dropping  across  a  quartzite  band  in  a  highly  metamor- 
phosed condition  would  be  very  apt  to  ascribe  it  to  a  Plutonic 
origin,  as  being  the  more  simple  explanation.  Haying  no 
intention  whatever  to  gainsay  the  opinion  of  so  able  an 
authority  as  Mr.  Selwyn  has  proved  nimself  to  be  in  other 
respects  relative  to  South  Australian  geology,  yet  after  a 
careful  investigation  of  any  given  band  for  a  considerable 
distance,  the  invariable  conclusion  has  been  favourable  to  its 
sedimentary  origin.  Proof  of  their  sedimentary  origin  can  be 
adduced  as  follows :— 1.  Because  of  their  uniform  interstrati- 
cation  with  the  surrounding  clay-slate.  2.  Though  fractured 
extensively  by  lateral  pressure  they  still  retain  the  outlines  of 
original  beddings.  8.  The  quarts  grains  building  up  the  lesser 
metamorphosed  specimens  invariably  bear  a  water -worn 
appearance.  4.  Though  not  abundant,  characteristic  water- 
worn  pebbles  of  a  pre-existing  quartzite  have  been  found 
imbedded  within  them;  also,  on  one  occasion  I  found  an 
enclosed  fragment  of  considerable  size  of  a  pre-existing  clay- 
slate. 

The  foregoing,  to  my  mind  at  least,  fully  establish  the 
sedimentary  origin  of  the  quartzites,  and  from  the  nature  of 
the  deposits  it  is  inferred  that  dry  land  existed  not  far  away, 
but  in  what  direction  it  is  scarcely  possible  to  hazard  an 
opinion.  This  much  might  be  inferred,  from  the  small  per- 
centage of  embedded  pebbles  within  them,  that  in  whatever 
direction  this  ancient  land  was  situate  it  did  not  present  a 
bold  coastline. 

Clay-Slate. 

This  class  of  rocks  constitutes  by  far  the  largest  moiety 
of  the  fundamental  rock  system  of  the  district.  In  some 
cases  the  beds  are  found  gradually  passing  from  a  fine 
gritty  quartzite  to  that  of  the  characteristic  slate.  In  others 
the  slates  are  divided  from  the  quartzites  or  marbles  simply  by 
a  flaky  parting.  Frequently  metamorphism  (which  in  no  case 
throughout  the  district  of  Munno  Para  has  acted  intensely') 
has  most  powerfully  affected  the  slates  near  their  junction  with 
the  quartzites,  quartz  reefs,  nests,  and  strings  of  quartz.  Near 
their  junction  with  the  latter,  frequently  the  slate  has  become 
chloritised  in  character,  slippery  to  the  touch,  and  greenish  in 
colour.  Where  metamorphism  has  acted  moderately,  especially 
where  soda  and  other  allied  chemicals  are  present,  the  slate  beds 
are  in  a  state  of  rapid  decay.  Thirty  years'  observation  has  led 
me  to  believe  that  in  situations  where  these  allied  influences 
are  in  unison  abrasion  of  the  clay-slate  is  going  on  at  the  rate 
of  several  inches  per  century. 
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Mabble,  ob  Mbmjcobphosbd  Lixbstobs. 

In  no  case  have  I  been  able  to  trace  this  class  of  rocks  con* 
tinuously  throughout  the  entire  extent  of  the  district.  This 
fact  at  once  leads  me  to  conclude  that  their  deposition  was 
more  restricted  by  local  influences  than  that  of  the  sands  now 
constituting  the  quartsites.  I  have  invariably  found  that 
abrupt  depressions  of  the  surface  indicate  their  lines  of  out- 
crop. The  beds  have  a  tendency  to  decay  pretty  uniformly 
witn  the  intercalated  clay-slate,  and  in  the  lowering  parts 
they  are  covered  to  a  considerable  depth  with  recent 
debrii.  It  is,  therefore,  only  by  the  aid  of  these  depressions 
and  where  they  stand  out  in  bolder  relief  on  the  ridges,  that 
their  outcrops  can  be  traced  extensively  at  all. 

Beginning  from  the  west,  the  first  in  order  of  the  Munno 
Para  marbles  is  a  compact  grey  stone,  overlying,  at  a  distance 
of  80  feet,  the  eastern  quarteite  band  of  tne  Mill  series.  In 
Section  4178  it  attains  no  great  thickness,  and  I  have  not  been 
able  to  trace  it  further  south  than  into  Section  1678.  But  by 
the  aid  of  the  above-mentioned  surface  depressions  I  have  fol- 
lowed the  line  of  outcrop  north  into  Section  4850,  where  a 
very  good  section  of  the  outcrop  is  exposed,  averaging  a  thick- 
ness of  from  12  to  20  feet,  and  further  extension  in  this 
direction  is  indicated  by  the  presence  of  surface  blocks  of  the 
same  kind  of  stone. 

No.  2.  A  black  stone,  somewhat  slaty  in  character  in  places, 
is  situated  about  12  chains  east  of  the  former.  It  follows  a 
north  and  south  line  into  Section  4178 ;  by  the  help  of  the 
surface  depressions  I  have  been  enabled  to  follow  the  line  of 
strike  south  into  Section  4215.  The  limited  exposure  of  the 
bed  prevents  accurate  measurement  of  its  thickness  being 
taken,  but  in  Section  4178  it  is  estimated  at  from  80  to  40 
feet. 

No.  8.  Intersects  cross  section  in  Section  8206.  Its 
position  is  only  inferred  by  a  chain  of  surface  depressions,  and 
a  few  small  blocks  strewn  over  the  adjoining  surxaoe. 

No.  4.  Another  stratum  peeps  out,  though  faintly,  in  Sections 
4146  and  4850. 

No.  5.  As  shown  on  map,  passes  through  Sections  8847, 
8848,  and  8840. 

No.  6.  Still  further  east  another  band  occurs  in  Section 
1082  and  1088,  the  strike  of  which  is  about  parallel  to  that  of 
the  eastern  quarteite  band.  No.  5,  in  passing  south,  from 
about  five  chains  within  Section  8846,  trends  in  the  same 
direction. 

Also  on  a  spur  overlooking  the  bed  of  the  river,  in  Section 
1787,  an  impure  marble  has  been  detected. 

Ony**.— The  occurrence  of  limestone  suggests  the  proba- 
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bility  that  life  existed  in  the  tea  in  which  it  was  deposited : 
but  as  lime  must  hare  formed  a  constituent  of  the  waters  or 
the  ocean  before  life  was  there  to  utilise  it,  and  knowing  the 
rocks  constituting  the  Adelaide  chain  and  Munno  Para  to  be 
much  older  than  the  Silurians  of  Yorke's  Peninsula,  it  is  quite 
possible  that  the  material  forming  the  marbles  of  our  ancient 
fundamental  rocks  was  collected  from  the  early  water  by 
direct  chemical  agency. 

Quabts  Bum. 

Except  the  vast  mass  referred  to  at  page  114  (if  it  be  a 
quarts  reef),  and  one  peeping  out  in  a  gully  excavated 
in  the  drift  in  Section  8086,  and  nests  and  strings  frequently 
occurring  throughout  the  clay-slate,  no  other  sign  of  quarts 
reefs,  in  the  true  sense  of  the  term,  occurs  throughout  the 
rocks  on  the  western  side  of  the  watershed. 

On  the  South  Para  River,  however,  in  Sections  8847  and 
8848,  a  pure  white  quarts  vein  is  seen  trending  in  a  north  and 
south  direction,  seemingly  in  conformity  witn  the  dip  and 
strike  of  the  surrounding  strata.  Also  another  occurs  in  like 
conformity  with  the  general  stratification  in  Section  1088. 
Near  this  place  in  the  oed  of  the  river,  the  old  alluvial  work- 
ings are  situated,  where  gold  in  anything  like  paying  quantities 
was  first  discovered  in  South  Australia,  in  1850;  and  these 
attracted  the  attention  of  a  few  until  the  advent  of  the  gold 
mania  in  Sydney  and  Victoria.  From  what  I  have  been  able  to 
gather  of  the  nature  and  character  of  the  gold  found  here,  I 
am  inclined  to  think  it  was  not  derived  from  the  adjoining 
quarts  reef,  but  had  been  transported  hither  from  a  distance, 
probably  from  some  extinct  outlier  of  the  gold-bearing  Miocene 
gravels  of  Barossa. 

Economic  Puhposes. 

Qojtper. — Slight  indications  of  this  metal  have  been  found 
staining  the  nests  and  strings  of  quarts  distributed  throughout 
the  clay  slate.  However,  up  to  the  present  time  no  find  has 
been  made  of  sufficient  importance  to  induce  a  systematic 
search. 

iron.— An  ore  of  this  metal  is  indicated  as  occurring  in 
interstratification  in  the  cross  section.  I  am,  nevertheless,  not 
yet  quite  convinced  whether  or  not  it  is  correctly  so  placed. 
Surface  indications,  however,  in  Sections  8267  and  4146,  and 
elsewhere  over  the  same  line  of  strike,  have  induced  me 
strongly  to  infefc  that  an  interstratification  of  that  mineral 
occurs  in  the  fundamental  system  near  the  place  shown  in 
•ection,  pi.  vi.,  fig.  2. 
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BuiLDHro  Matttrtal. 

Embracing  the  fundamental  rocks,  building  material,  sock 
as  it  is,  is  plentiful  throughout  the  eastern  tracts  of  MVi™*» 
Para.  As  might  be  expected  the  best  is  obtained  from  the 
quartzites,  and  these  (with  the  exceptionof  Williams's  Quarry, 
Section  8092;  Billings'  Quarry,  Section  8094;  and  Bal<Ts 
Quarry,  Section  8806 — none  of  which  could  be  used  for  fine 
ashlar-work)  are  fit  for  strong  rubble  work  only. 

No  attempts  have  been  made  to  procure  building  stone  from 
the  clay-slate  except  to  the  east  of  Gawler  South,  and  as  the 
stone  seems  to  be  less  adapted  for  building  purposes  than  that 
from  Glen  Osmond — and  even  this,  to  my  mind,  is  deficient 
in  some  respects — I  cannot  recommend  its  use. 

Fundamental  Limestone. — No  natural  sections  of  these  beds 
are  displayed  throughout  the  district ;  nevertheless,  along  the 
line  of  strike  advantageous  sites  for  quarries  could  be  selected, 
and,  in  my  opinion,  an  excellent  and  durable  building  stone 
could  in  many  cases  be  procured. 

Travertine. — Very  little  of  this  material  has  been  used  in 
Munno  Para  for  building  purposes,  unless  it  be  for  mortar. 

Mortar. — The  travertines  of  the  Munno  Para  hills,  on 
account  of  various  impurities,  are  poorly  adapted  for  building 
purposes  generally,  rrobablv  the  greatest  defect  is  their 
including  small  nodules  of  fundamental  limestone.  Unless 
the  greatest  care  is  exercised  during  the  process  of  slacking, 
the  inclusions  remain  undissolved,  bursting  and  destroying  the 
work  months  after  its  execution. 

Sand. — Sand  of  very  fair  quality  for  building  and  other 
economic  purposes  is  procurable  from  duneB  of  a  similar 
character  to  those  situate  in  the  neighbourhood  of  Alberton 
throughout  the  lower  tracts  of  the  district.  In  the  highlands 
the  waste  from  the  Upland  Tertiaries  furnishes  a  material  for 
finishing  plaster  work  not  surpassed  by  anything  obtained  in 
the  colony. 

Brick. — In  no  case,  to  my  knowledge,  except  at  Smithfield — 
where  the  works  are  abandoned — has  this  auxiliary  to  the 
builder  been  manufactured.  Should  a  demand  ever  spring  up 
abundance  of  raw  material  will  be  found  throughout  the  rede- 
positions  of  the  drift,  along  the  banks  of  the  Gawler  and 
Little  Para  Rivers. 

Road  Metal. 

If  discriminate  selection  were  exercised  by  those  in  power 
over  our  macadamised  road  system,  abundance  of  most 
durable  road  metal  could  be  procured  throughout  the 
quartzites  and  fundamental  limestones  of  Munno  Para.  As 
already  stated,  in  some  of  the  quartzites  the  feldspathic  paste 
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is  in  a  high  state  of  decomposition,  so  that  stone  of  this  kind, 
though  containing  much  silica,  is,  nevertheless,  exceedingly 
friable ;  and  when  such  is  used  for  road  metal  the  percentage 
of  argillaceous  matter  is  altogether  insufficient  to  hold  together 
the  more  indestructible,  but  incohesive,  particles  of  silica. 
Roads  constructed  or  repaired  with  such  material  always 
present  during  our  hot  and  dry  summer  months  a  rough  and 
gritty  surface,  every  casual  puff  of  dry  wind  renewing  the 
grating  powers  of  the  rasp. 

Jfondamental  Limestone. — With  all  due  respect  to  the  opinion 
of  the  members  of  our  various  Boad  Boards,  District  Councils, 
and  superintending  officers,  I  am  persuaded  that  they  would  do 
well  to  direct  greater  attention  to  this  class  of  material  for 
road-making  and  mending  purposes.  Being  fully  convinced 
that  the  metamorphosed  limestones  of  Gawler  Hill  are  100  per 
cent,  more  durable  for  road  purposes  than  many  of  the 
quartzites  used,  I  venture  to  suggest  to  those  in  authority  that 
the  marbles  should  have  at  least  a  fair  trial. 

Travertines. — Except  where  the  traffic  is  light,  or  for 
blinding  purpose,  those  of  Munno  Para  are  not  adapted  for 
road  construction. 

Clay-elate. — The  harder  sorts,  when  broken  to  4  inch  gauge, 
make  a  very  fair  foundation  for  new  roads.  Also,  I  am  'of 
opinion  that  a  mixture — say  of  one  to  six  or  eight — broken  up 
with  quartzite,  would  tend  to  bind  and  prolong  the  wear  ox 
that  material  greatly,  having  seen  the  highly  decomposed 
specimens  of  that  rock  used  to  great  benefit  in  blinding  over 
quartzite  metal. 

Spbhtos  issunra  peom  the  Fuvdahekt.il  Bocks. 

Probably  no  like  extent  in  South  Australia  can  boast  so 
goodly  a  number  of  surface  springs  of  excellent  water  as  can 
Munno  Para  East.  To  obtain  that  happy  condition  the 
country  must  necessarily  possess  the  following  qualifications : — 
First,  an  absorbent  super-stratum ;  second,  a  moderately 
retentive  sub-stratum.  These  geological  characteristics  Munno 
Para  East  naturally  possess  in  a  marked  degree,  therefore  it 
behoves  the  occupants  of  the  soil  to  see  that  these  natural 
gifts  are  not  infringed  upon. 

In  a  former  part  I  had  occasion  to  direct  attention  to  the 
exceedingly  absorbent  properties  of  the  Upland  Miocene  bed. 
My  object  now  is  to  show  how  the  waters  directed  from  the 
surface  by  the  action  of  these  beds  into  subterranean  channels 
again  re-appear  at  the  surface  in  the  shape  of  refreshing  springs. 
A  glance  at  the  map  will  show  the  absorbent,  or  Miocene,  beds, 
chiefly  occupying  the  higher  tracts.  Bainwater  falling  upon 
this  superficial  sponge  soon  penetrates  beyond  the  influence  of 
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actiye  evaporation,  and  on  reaching  the  up-turned  edges  of  the 
older  beds  trickles  in  at  every  pore  and  crevice  surcharging  the 
same  to  great  depths.  We  nave  thus  formed  at  considerable 
altitude  an  internal  cistern,  as  it  were,  which  has  only  to  be 
tapped,  naturally  or  artificially,  at  a  lower  level  to  obtain  an 
overflow.  In  this  case,  to  reach  the  contents  of  the  subter- 
ranean reservoir,  nature  has  excavated  the  deep  valleys  of 
Gould's,  Little  Garden,  and  Tenafeat  Creeks  nearly  in  paral- 
lelism with  the  strike,  and  on  the  dip  side  of  the  fundamental 
rocks.  These  geological  features  would  naturally  lead  the 
geologist  to  conclude  that  all,  or  nearly  so,  of  the  outflow 
would  be  by  these  channels.  It  is  not  so,  however ;  the  deep, 
transverse  chasms  of  Smith's  Creek  and  Spring  Gully  have 
effected  an  outlet  direct  to  the  west,  by  which  by  nr  the 
greatest  outflow  takes  place.  Indeed  I  might  almost  venture 
to  say  that  the  permanent  supply  to  these  creeks  is  not  to  be 
surpassed  for  the  given  area  by  any  other  in  South  Australia. 
On  the  map  I  have  indicated  the  sites  of  the  springs,  all  of 
which  flank  the  heights  overlaid  by  the  Upland  Miocene  beds. 

Soils. 

The  soils  in  Munno  Para  partake  much  of  the  character  of 
the  beds  on  which  they  rest.  Therefore,  throughout  the 
uplands,  the  character  of  the  soil  might  be  taken  as  a  pretty 
sure  index  to  the  kind  of  rock  below.  Where  a  stiff  clay  soil 
prevails  the  bed-rock  will  consist  chiefly  of  clay-slate.  When 
the  soil  is  more  friable  and  loamy,  the  underlying  slate  is  pro- 
bably interbedded  with  a  band  of  fundamental  limestone  giving 
a  more  pulverous  character  to  the  soil,  and  this  is  in  my 
opinion  one  of  the  chief  sources  of  our  crust  limestone  or 
travertine.  This  description  of  soil,  though  probably  not  so 
inexhaustible,  is  in  the  virgin  state  more  fertile  than  those 
overlying  the  Drift.  The  sous  formed  from  the  debris  of  the 
quartzites  and  Upland  Miocenes  are  generally  of  a  coarse 
sandy  character,  and  are  less  enduring  than  either  of  the 
above. 

Finally,  I  beg  to  direct  attention  to  patches  of  subsoil 
occurring  in  protected  spots  at  high  altitudes,  which  at  first 
sight  might  readily  be  mistaken  for  outliers  of  the  true  Drift 
series.  A  little  investigation  of  the  imbedded  material  and 
comparison  with  that  from  the  natural  surroundings,  from 
whence  it  might  reasonably  be  expected  to  have  been  derived, 
has  invariably  led  me  to  the  conclusion  that  it  is  merely  the 
product  of  a  comparatively  recent  subaerial  wash  from  the 
adjoining  slopes. 

Vegetation. 

Thirty  years  ago  the  prevailing  indigenous  grasses  of  Munno 
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Para  were  the  Speargrass,  Kangaroo  grass,  and  a  few  others 
now  lone  since  extinct.  As  cultivation  progressed,  the  first  to 
invade  these  native  forms  were  the  Canarygrass  and  "Wild 
Oat ;  afterwards  the  Barleygrass,  and  lastly  the  Silvergrass 
and  Cape-weed. 

Native  Flax,  in  the  early  days,  was  a  common  plant  through- 
out the  lower  tracts,  and  the  common  Grass- tree  also  found  a 
favourite  station  on  some  of  the  soils  derived  from  the  waste 
of  the  quartzite  bands. 

In  the  arboreous  class  much  greater  diversification  pre- 
vailed. The  characteristic  trees  inhabiting  the  quartzite  soils 
were  the  Sheaoak,  Poison-berry  tree,  an  occasional  Native 
Cherry-tree,  Wattle  (Acacia  pycnantha),  and  Peppermint.  As 
the  situation  approached  the  higher  altitudes  and  partially 
occupied  by  the  Upland  Miocene,  the  latter  give  place  to 
varieties  of  the  Blue  G-um  and  White  Gum.  The  alluvial  flats 
of  Gould's,  Little  Garden,  and  Tenafeat  Creeks  and  their 
tributaries,  and  the  sources  of  Smith's  Creek,  were  the  favourite 
stations  of  the  Bed  Gum,  in  some  cases  sustaining  those  trees 
to  wonderful  sizes. 

Soils  derived  from  and  immediately  overlying  the  clay-slate 
and  marbles,  for  the  greater  part  produce  Wattles,  chiefly  the 
black  variety,  which  are  indigenous  to  the  soils  of  the  Drift 
also. 

The  arboreous  plants  originally  inhabiting  the  lower  tracts 
(Peachy  Belt)  were  large  Peppermint,  Mallee,  Pine,  Native 
Peach,  and  a  vast  variety  of  shrubs,  which  have  all,  or  nearly 
all,  become  extinct  since  the  advent  of  modern  husbandry, 

Conclimon. — If  these  lines — I  don't  flatter  myself  they  are 
faultless — tend  to  create  a  greater  interest  in  the  minds  of  our 
inhabitants  towards  the  development  of  South  Australian 
geology,  I  have  attained  the  chief  object  that  prompted  me  to 
devote  many  a  spare  hour  in  collecting  the  ground-work  upon 
which  the  remarks  are  based,  fully  intending  to  extend  the 
sectional  line  across  the  Schist  formations  of  the  Barossa 
Banges  to  the  newer  Miocene  beds  of  the  Murray  Plateau. 

Having  so  far  completed — though  I  am  afraid  imperfectly — a 
self-imposed  task,  it  now  devolves  upon  me  to  acknowledge  my 
indebtedness  to  those  I  have  found  ready  to  assist  in  my 
labours  in  the  field,  especially  to  Mr.  John  Alexander,  Mr. 
Alexander  Adams,  Mr.  Kobert  Paterson,  and  pre-eminently  to 
Professor  Tate,  of  the  Adelaide  University.  To  the  last  named 
gentleman  I  am  not  only  indebted  in  an  especial  manner  for 
his  labours  and  valuable  practical  suggestions  in  the  field,  but 
also  for  arranging  the  subject  matter  of  the  foregoing  lines 
into  greater  conformity  with  scientific  requirements. 
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EXPLANATION  TO  PLATES. 

Plato  V .  Geological  man  of  the  eastern  half  of  the  Hundred 

of  Munno  Para.    Scale,  one  inch  to  a  mile. 
Plate  VI.  Fig.  1.   Diagrammatic  section  of  about  twenty 

chains  in  gully  passing  through  Sections  4,166    ana 

4.155. 

Fig.  2.  Horizontal  Section  from  Hallway  Station 

at  Smithneld,  bearing  E.  14°  S.  into  the  Hundred  of  Para 

Wirra.    Datum  line,  100  feet  above  low-water  mark. 

Horizontal  scale,  three  inches  to  one  mile;  vertical  scale, 

quarter-inch  to  100  feet. 
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Plants   Indigenous  to  the   Neigh- 
bourhood of  Hermannsburg, 

on  the  bivbr  finke,  central  australia. 

By  the  Rev.  J.  Ejbcpe,  Missionary-. 

[Communicated  by  Baron  F.  Ton  Mueller,  K.O.M.G.,  P  JL8.,  Ac., 

Hon.  Memb.] 

[Bead  October  5,  1880.] 

Introductory  Note  by  Baron  F.  von  Mueller. — I  had  named  the 
species  of  the  following  list  of  plants  from  Mr.  Eempe's  suc- 
cessive collections.  As  a  constituted  whole  it  gives  a  good  idea 
of  the  vegetation  of  the  mission  locality.  Next  year  a  second 
list  will  be  given.  Mr.  Kempe  writes — "  If  rain  should  fall 
in  summer,  then  nearly  all  species  of  flowering  plants,  even 
most  of  the  shrubs,  commence  to  blossom  a  second  time.  The 
maximum  temperature  is  in  the  shade  120°  F.,  and  the  minimum 
is  27°  F." 

DICOTYLEDONOUS    PLANTS. 

Cbtjcipeeje. 

Xepidium  papillosum,  F.  M. ;  L.  phlebopetalum,  F.  M. ;  L. 
ruderale,  Linn6.  All  annuals,  widely  dispersed  over 
the  whole  country,  and  blooming  in  August. 

Stenopetahm  nutans,  F.  M. ;  an  annual. 

Erysimum  lasioearpum,  F.  M. ;  an  annual,  growing  in  shady 
places  only,  particularly  under  shrubs;  flowers  in  August. 

C1PPA&EDX.S, 

Capparis  spinosa,  Linn6  and  C.  MitcheUi,  Lindley ;  both  peren- 
nial shrubs.  The  latter  attains  to  a  height  of  10  to 
12  feet,  whilst  O.  spinosa,  the  true  caper-plant,  is  a  some- 
what trailing  shrub,  growing  up  and  near  the  ranges,  even 
on  the  most  arid  and  deserted  places.  The  month  of 
November  is  the  usual  time  of  blooming,  but  O.  spinosa 
is  blooming  and  bearing  fruit  nearly  all  the  year,  even  in 
winter. 

Cleome  viscosa,  Linn£,  is  annual,  which  grows  only  on  stony 
places. 
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VlOLACU. 

Ifybanthue  ourantiacu*,  F.  M.  A  low  perennial,  growing 
mostly  on  calcareous  soils,  even  on  barren  limestone  hills ; 
it  flowers  nearly  the  whole  summer. 

Stebculiacu. 

Melhania  ineana,  Heyne ;  a  small  shrub,  widely  dispersed. 
Oommersonia  §p.t  grows  on  the  sandhills,  where  it  keeps  green 

all  the  year. 
Waltkeria  indiea,  Linn6.    This  low  perennial  is  confined  to  the 

Glen  of  Palms. 

Malvaceje. 

Hibueu*  nUcrolamue,  F.  M.  A  shrub  attaining  the  height  of 
four  to  six  feet.  It  grows  on  the  most  arid  places  on  the 
hills,  and  blooms,  with  yellow  flowers,  nearly  the  whole 
summer. 

Chstypium  Sturtii,  F.  M.  Grows  mostly  everywhere  in  the 
sandhills. 

Abutilon  Fraseri,  Hooker.  This  plant  is  growing  almost  any- 
where, whilst 

A.  tubulosum,  Hooker,  is  only  to  be  found  here  in  the  ranges. 

Sida  eorrugata,  Lindl.  A  perennial  widely  spread  over  the 
country. 

Malvastrum  spieatum,  A.  Gray.  This  annual  grows  also  every- 
where, but  best  on  calcareous  soil  among  and  under  the 
shade  of  larger  shrubs. 

Lavatera  plebeja,  Sims.  An  annual  which  attains  the  height 
of  six  to  eight  feet.  It  grows  only  in  the  river-beds  and 
in  swampy  ground. 

Euphobbiacels. 
Adriana  tomentosa,  Gaudichaud.  Perennial,  and  growing  mostly 

in  the  river-beds  and  near  all  creeks. 
Phyllanthu*  rhytidospermus,  F.  M.     Annual,  growing  only  in 

shady  places  in  the  ranges. 
Euphorbia  Drummondi,  Boib,   and  JE.  eremophila,  Cunn.,  are 

annuals  spread  all  over  the  country  around  here. 

TJrticacejb. 
Parietaria  debility  Forst. ;  an  annual  growing  in  the  ranges. 

SAPDTOACEja. 

Atalaya  hemiglauca,  F.  M.    This  plant  grows  here  only  in  the 

ranges,  even  on  bare  rocks. 
Dodoama  vicosa,  Linn6,  and  D.  lanceolate,  F.  M.,  are  shrubs, 

flowering  in  August.    The  former  flourishes  the  most  on 

sandy  soils,  whilst  the  latter  grows  only  within  or  near 

the  ranges. 
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TlLIACM. 

Cbrckoru*  $idouh$f  F.  M.  A  small  perennial  shrub,  flourishing 
best  on  calcareous  soils. 

G-EBUTLtCU. 

JSrodium  cygnvrvm,  Nees.  An  annual  growing  only  in  shady 
places  within  the  ranges;  flowers  can  be  seen  all  the 
summer. 

O&alis  corniculata,  Linne\  This  annual  grows  only  after  rains 
in  the  beds  of  creeks. 

Zy&ophyllm. 

Zjygophyttum  apioulatom,  F.  M. ;  Z.  ammophilum,  F.  M. ;  Z. 
jricticulotum,  Cand.  The  two  first  are  annuals,  and,  here, 
the  first  messengers  of  the  coming  spring.  The  three  are 
disposed  all  over  the  country  around  here,  and  will  grow 
on  the  driest  sandy  soil. 

PhYTOLAOCJlCEJL 

Gtyrostemon  ramulosu*,  Desf .    A  shrub  crowing  on  limestone 

hills,  and  in  general  on  stony  ground. 
Codonocarpus  cotinifoUu$9  F.  M.    A  tree  attaining  the  height  of 

20  to  SO  feet ;  it  seemB  to  prefer  the  most  deserted  places, 

as  it  is  only  to  be  found  either  on  sandhills  or  on  rocky 

ground. 

Cabyophyllejl 

Pohfcarpaa  corymbosa,  Lam.  An  annual  growing  on  stony 
ground. 

POBTULACCLE. 

OlayUmia  Balonnenn*,  Lindl.,  and  O.  corrigiolacca,  F.  M.,  are 
annuals,  and  grow  almost  everywhere  here,  provided  the 
soil  is  not  too  dry. 

Amajlottacks. 

JBuxolus  Mitchell*,  F.  M.,  an  annual  growing  on  stony  tracts. 
PHlotus  nobifa,  F.  M.    This  annual  is  only  growing  here  on 

rich  soil  in  the  ranges ;  whilst 
P.  obovatus,  F.  M.,  and  P.  helipteroides,  F.  M.,  can  be  seen 

almost  everywhere,  particularly  on  sandy  plains. 
Alternanthera  trtandra,  Lamarck. 

Chehopodiacm. 

BJuujodia  qrineicmu,  B.  Brown.   A  shrub  growing  only  in  shady 

places,  particularly  among  dense  bush. 
Ohenopodium  carinatum,  B.  Br.    An  annual  spread  all  over  the 

country. 
Dytphania plantapinella,  F.  M.    An  annual;  it  grows  only  in 

rich  and  moist  soil,  particularly  in  swampy  places. 


} 
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JBnchylwna  tomeniosa,  R  Br.,  is  widely  disponed. 

Cienolea  diacantha,  F.  M.    A  small  annual  growing  on  stony 

ground;  sheep  feed  well  upon  it. 
C.  paradoxa  F.  ]£.,  grows  almost  ererywhere. 
Koekia  viUosa,  Lindl.,  grows  mostly  on  calcareous  soils ;  whilst 
K.  eriantha,  F.  M.,  can  be  seen  ererywhere.    Sheep  feed  well 

on  both  species. 
Salsola  Kali,  Linn6.    An  annual  which  attains  an  enormous 

size. 

Nyctagihm. 

Boerhaavia  diffusa,  Linn6.    Grows  here  only  in  the  Glen  of 
Palms,  and  is  perennial 

LE€HJ]fnr08JE. 

Brachysema  Chambersi,  F.  M.     A  perennial;  it  grows  here 

only  on  the  sandhill  on  Rudall's  Creek.    The  natives  eat 

the  flowers  of  it. 
Isotropis  atropurpurea,  F.  M.    Annual  growing  everywhere. 
J.   Wkeeleri,  F.  M.     Perennial,  growing  on    sandy  soil  in 

general,  mostly  on  sandhills. 
Crotalaria  Cunningham*,  R.  Br.    Growing  even  on  the  most  arid 

tracts. 
C.  medieaginea,  "Willd.    Grows  only  on  rich  soil ;  whilst 
C.  dissitiflora,  Benth.,  will  grow  even  on  the  white  sand  of  the 

creeks. 
Lotus  australis,  Seringe.    Annual,  and  growing  mostly  on  sandy 

soils. 
Psoralea  paten*,  Lindl.    Perennial,  and  spread  all  over  the 

country. 


Indigo/era  Unifolia,  Betzius.    Annual,  growing  only  in  rich 

loamy  ground. 
I.  viseosa,  Lam.,  and  I.  enneaphyUa,  Linne*,  are  both  annuals  of 


rich  clayey  soil. 
L  brevidens,  Bentham.    A  shrub,  growing  here  only  in  the 

ranges. 
Tephrosia  purpurea,  Pers.,  on  stony  ground. 
Bkynehasia  minima,  De  Cand.,  is  a  creeping  perennial  growing 

in  stony  places. 
Glycine  elandestina,  Wendl.    Perennial,  grows  on  sandhills. 
Cassia  pleuroearpa,  F.  M.  A  shrub,  grows  on  sandy  soil. 
C.  sophera,  Linne*,  is  an  annual  flourishing  best  in  river  beds. 
C.  gfutinosa,  Cand.    A  shrub  growing  on  rocky  tracts. 


2  t^^2^'n^nAi^  \  All  shrubs,  growing  in  all  deserted 
a  artemmotdes,  Gaudich.  >  ^  °  ° 

O.  eremophila,  Cunn.  )  P1*068' 

Petalostylis  labicheoides,  B.  Br.,  a  little  shrub  growing  on  lime- 

stone  hills  and  the  ranges. 
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Aeaeias,  all  phyllodineous,  are  here  in  a  vast  number  of  species, 
but  their  names  shall  follow  next  year. 

Haloba&eje. 
SMoragis  Qouei,  F.  M.    An  annual,  growing  all  about. 

Mtbtacu. 

Oalycothrix  longifblia,  F.  M. 

Melaleuca  glomerata,  F.  Iff. ;    M.  parv\florat    Lindl.    Shrubs 

growing  almost  everywhere. 
Eucalyptus  paehgphytta,  F.  M. ;  E.  gamophylla,  F.  M. ;  and  & 

oleosa,  F.  M. 

Pbotsacks. 

Qrevillea  Sturtii,  B.  Br.,  in  the  ranges ;  G.  angulata,  B.  Br. 
Hakea  lorea,  B.  Br. ;  Glen  of  Palms.    JET.  leucoptera,  on  loamy 

plains.     Several  other  kinds  of  Frotaceous  plants  exist 

here. 

Thymelejb. 

Fimelea  trichostachya,  Lindl.    A  small  perennial  growing  on 
stony  rises. 

Saotaxacejs. 
Santalum  lanceolatum,  B.  Br. 

TTlCBELLIFEBJfi. 

Didiscus  glaucifblius^.lsS..  >  Both  annuals,  growing  here  only 
Daucus  brachiatus,  Sieb.      )      on  rich  but  loose  sou. 

Bttbiacejb. 

Oanthium  UtifoUum,  F.  M.  A  tall  shrub,  growing  on  Btony 
ground,  particularly  in  the  ranges.  Its  sweet  berries  are 
the  favourite  eating  of  the  natives  here. 

Composite. 

Of  this  order  a  vast  number  of  species  exist  here ;  some  only 
are  given.    Several  are  good  tor  si 
and  horses. 


are  given.    Several  are  good  for  sheep  as  well  as  for  cattle 


Aster  subspieatus,  F.  M.,  and  A.  Jfaresi,  F.  M.,  are  not  restricted 

to  any  particular  tract. 
Vittadinia  australis,  Bich.,  grows  on  sandy  soil. 
Xodocoma  euneifbtta,  B.  Br.    An  annual  growing  on  limestone 

hills  only. 
Calotis  lappujacea,  Benth.;   01  kispidula,  F.M.    Annuals,  on 

sandy  soils. 
Pteroeaulon  Billardieri,  F.  M.    A  perennial,  flourishing  mostly 

on  limestone  hills. 
Pfecko  Eyrea,  F.  M.    Annual,  widely  dispersed  here. 
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Pterigertm  m$crwh$9*$,  Benth.    Perennial,  growing  on  sandy 

tracts.    It  has  very  lovely  flowers. 
Wedelia  §p.    A  perennial  shrub  growing  in  the  ranges  and 

stony  places  in  general. 
Qlo—ogyne  tcnwtfbUa,  Cass.     Annual,  on  sandy  soil. 
Angiantktu  tp.    An  annual,  growing  only  in  swampy  places. 
Butidosis  heltchrysoide*,  De  Cand.  An  annual  flourishing  mostly 

on  limestone  hills.    It  is  spreading  rapidly. 
Ixiohma  tommtota,  Bond,  and  F.  M.    A  perennial,  growing 

everywhere. 
Fodolepi*  canetcmi,  Cunn.    A  small  annual,  growing  only  on 

sandhills. 
Helichrytum  Ca$sinianum,  Gaud.     Annual,  growing  the  most 

luxuriantly  amongst  dense  mulga-shrubs. 
H.  Lawrencella,  F.  M. ;  an  annual,  in  shady  and  moist  places. 
J9T.  lucidum,  Henckel.    Annual,  spread  over  the  whole  country, 

but  the  lovely  flowers  develop  their  beauty  only  in  the 

most  deserted  tracts. 
H.  amculatum,  Cand.    Annual  or  biennial,  growing  anywhere. 

Horses  are  extremely  fond  of  it. 
S.  Thomsoni,  F.  M. ;  an  annual  growing  only  in  shady  places 

in  the  ranges. 
Helipterwnfloribundum,  Cand.    Annual ;  rich  loamy  plains  are 

after  rains  quite  covered  with  its  flowers. 
25T.  stipitatum,  F.  M. ;  this  annual  plant  with  its  lovely  flowers 

exists  here  only  in  the  sandhills. 
H.  incanum,  Cand.    Perennial,  growing  on  stony,  even  very 

arid  ground. 
B.  Tietkenti,  F.  M. ;  this  annual  is  growing  almost  everywhere. 
Chtaphalium  luteo-album,  Linn6.    An  annual  growing  in  or  near 

creeks. 
Erechthitcs  picridioides,  Turcs.    An  annual,  in  moist  sand  of 

the  river  beds,  flowering  nearly  the  whole  summer. 
Senecio  Qregorii,  F.  M. ;  an  annual,  blooming  early  in  spring, 

and  growing  everywhere,  even  on  poor  sandy  soil ;  whilst 
8.  magnjficut,  F.  M.,  grows  only  on  limestone  hills. 

Campajhtulceje. 

Iiotoma  petrma,  F.  M. ;  an  annual,  on  rocks ;  very  poisonous, 
but  avoided  by  stock. 

Wdhlcnbergia  gracilis,  De  Cand.  An  annual,  growing  very 
densely  on  the  plains.  There  are  two  varieties  here,  one 
with  large  flowers,  and  the  other  with  very  small  ones. 

Goodevoviacu. 

Leschenaultia  divaricate,  F.  M. ;  an  annual,  dispersed  all  over 
the  country. 
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VMeia  connate,   P.M.;   an    annual,    on  limestone  hills;   it 

possesses  a  tonic  bitterness. 
Choienia  Bameli,  F.  M. ;  on  the  ranges ;  whilst 
&.  Mueckeana,  F.  M.,  is  only  to  be  found  on  sandhills. 
Seavola  parvijblia,  F.  M. ;  an  evergreen  perennial,  growing  in 

all  deserted  places. 
JBrunonia  auttralts,  Smith.    An  annual,  in  sandy  regions. 

GraTiAinLB. 

JBrfihrma  auttralit,  Br.  Annual,  grows  in  the  sand  of  the 
river  beds ;  a  good  tonic  herb,  not  touched  by  pastoral 
animals. 

Pbihulacea 
Samolm  repent,  Pers.    Growing  generally  near  the  water. 

Jasminum  lineare,  B.  Br.    A  shrubby  plant. 

J.  calcareum,  F.  M. ;  also  perennial,  and  growing  in  the  ranges, 

Apoctne*. 

Carina  Brownii,  F.  M.,  var.  anguttifolia,  ia  confined  to  the  Glen 
of  Palms.  The  flowers  are  white,  and  appear  in  June ; 
the  leaves  are  of  a  lively  green. 

AsCLEPIADE.fi. 

Sareottemma  australe,  B.  Br. 

Gynanchumjloribundum,  B.  Br.    In  sand  of  the  creeks. 

SOLANACE.fi. 

Solanum  esuriale,  Lindl.    Perennial,  on  sandy  soil. 

8.  Sturtii.    A  shrub  six  to  eight  feet  high  in  the  ranges. 

8.  ellifticum,  Br.    Herbaceous,  growing  on  rich  clayey  soil,  and 

also  in  the  ranges. 
Nieotiana  euaveolene,  Lehm.,  (Native  tobacco),  grows  in  the 

moist  sand  of  river  beds,  and  attains  an  enormous  size. 

SCBOPHULABIACE.fi. 

Stemodia  Morgania,  F.  M. ;  spread  all  over  the  country. 

AcAirrHACE.fi. 

JuUieia  procumben*,  L.    A  small  shrub,  growing  everywhere, 

especially  in  limestone  country. 
J.  Rmpeama,  F.  M. ;  a  dwarf  perennial. 

Biohohiacia. 

Teeoma  au$trali$,  Br.    A  somewhat  creeping  shrub,  growing  in 
the  ranges. 
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COHTOLVTTLACEJE. 

Breweria  rosea,  F.  M.  A  perennial,  blooming  in  August,  flowers 

violet,  of  great  beauty. 
Xholvulut  linifblius,  L.     A    small   annual,    growing   in  the 

ranges. 

BOJULOIKACKfi. 

Heliotropium  curasmvieum,  L.,  and  S.  asperrimum,  Br.  Annuals, 

growing  on  stony  ground. 
Ralgania  cyanea,  Lindl.    Perennial,  grows  on  the  top  of  the 

ranges,  as  well  as  on  sandhills. 
Trichodetfna  Zeylanieum,  Br.    A  tall  annual,  growing  mostly 

on  stony  ground,  and  blooming  nearly  aU  the  year.    The 

delight  of  the  dromedaries. 
Cynoglo99um  Drummondi,  Benth.    Annual,  growing  everywhere. 

Labiatjb. 

Prostanthera  striatiflora,  F.  M.  A  shrub  growing  on  rich  plains. 

P.  Basteri,  Cunn.  A  variety  of  this  grows  in  shady  places 
only  in  the  ranges.  It  is  a  shrub  six  to  eight  feet  high, 
with  white  flowers,  and  very  small  leaves  of  a  whitish  hue. 

Vbbbxitjlcm. 

Dicrattyles  Lewellini,  F.  M.  A  perennial  of  very  dense  growth, 
flowers  blue,  leaves  of  a  whitish  hue ;  it  is  widely  spread 
in  the  sandhills. 

Mtoposdtje. 

Eremophila  Macdonnelli,  F.  M.    A  trailing  shrub ;   it  grows 

everywhere. 
The  following   are  all  shrubs,  not  restricted  in  habitat, 
growing  nearly  everywhere,  but  mostly  in  the  ranges  : — 
K   WilUii,  F.  M. ;  E.  Brownii,  F.  M. ;   B.  Sturtii,  Br. ;  E. 

Latrobei,  F.  M. ;  and  E.  FreeUngi,  F.  M. 

Casuabik&s. 
Casuarina  Decaisneana,  F.  M.,  on  sandhills. 

Cycad&s. 
Encephalartos  Macdonnelli,  F.  M.,  in  the  ranges. 

Conifers. 
CaUitrU  verrucosa,  R.  Br.,  only  in  the  ranges. 

MONOCOTTLBDONOUS  PLANTS. 

Palics. 

Livutona  Maria,  F.  M.  Along  the  Finke  Biver  and  some  of 
its  small  tributaries. 
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JtnrcACEJB. 
Zeroie*  leucoeepkala,  B.  Br. 

Gbamotxa. 

Andropoaon  *p.9  perennial  confined  to  the  ranges. 
Pappoptorum  eommmne,  F.  M.,  annual,  only  in  the  ranges. 
Jlmwoa  irritant  (the  Spinif ex  of  colonists)  ;  is  the  real  plague 
of  the  country  j  it  grows  everywhere. 

ACOTSXEDONOUS  PLANTS. 

FlLICKS. 

Oheilanthe*  veUea,  F.  M.,  perennial,  growing  on  rocks  only. 


DIAGNOSES  OF 

New  Species  of  Plants  Discovered 

in  South  Australia. 

Translated  and  communicated  by  SrntLnrct  Sxeaxon,  B.A., 

Associate. 

[Bead  October  5,  1880.] 

Juitieia  Kempeana.    F.  r.  M.,  Fragment*  Phytognphia  Australia, 

toL  xL,  p.  101.    (Ord.  Acanthsce»). 

Very  thinly  pubescent,  herbaceous,  leave*  small,  circular  or 
obovate  and  wedge-shaped,  crenately  dentate,  or  almost  entire ; 
flower*  axillary  *olitary,  or  more  rarely  almost  sessile  in  twos 
and  threes;  bracts  herbaceous,  leaf -like;  calyx  five-cleft, 
below  narrow-lanceolate,  above  lineas*subulate,  tie  lips  of  the 
projecting  corolla  about  double  the  calyx  and  equal  to  its  own 
tube;  the  lower  lip  shortly  trifid;  the  stamens  projecting 
from  the  throat  of  the  corolla,  one  cell  of  the  anthers  shortly 
spurred,  the  style  and  ovary  smooth ;  capsule  much  stipitate ; 
seeds  warty  and  rough. 

Near  the  MacDonnell  Range — Bev.  H.  Kempe.  In  the 
neighbourhood  of  the  Ashburton  Biver  and  between  the 
G-ascoyne  and  Murchison  Bivers — E.  Giles. 

A  perennial  herb,  one  foot  and  a  half  high,  or  shorter. 
Branches  thickly  covered  with  appressed  hairs.  Leaves 
shortly   petiolate,   oblong,   and  wedge-shaped;    upper   ones 
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sometimes  narrow  lanceolate,  three  to  six  lines  long,  and 
occasionally  nine  lines.  Two  opposite  bracts  one  and 
a-half  to  three  lines  long  (in  the  narrow-leaved  variety 
longer  and  linear-lanceolate).  Calyx  abont  one  quarter 
inch  long.  Corolla  rose-tinted;  upper  lip  almost  semi-ovate, 
very  shortly  and  bluntly  two-toothed,  or  nearly  entire; 
the  lobes  of  the  lower  lip  bluntly  rounded,  the  middle  one 
broadest ;  the  tube  with  the  lower  lip  slightly  crested  in  two 
longitudinal  folds,  below,  the  cresting  doubly  barbed,  from 
which  arise  small  folds  ascending  to  the  upper  lip,  indicating 
possibly  two  suppressed  stamens ;  the  middle  lobe  of  the  lower 
lip  outside  in  the  bud ;  the  upper  lip  inside  before  unfolding  ; 
aestivation  imbricate,  not  contorted.  Stamens  two,  with  smooth 
slender  filaments  slightly  thickened  above.  Anthers  smooth, 
coherent  for  a  time  ;  the  free  lobe  oblique  and  somewhat  the 
higher,  the  spur  of  the  lower  lobe  pale  and  nearly  mem- 
braneous, narrow,  and  almost  acute.  Style  hairlike,  smooth, 
nearly  half  an  inch  long.  Stigma  very  small,  semi-ovate. 
Disc  cup-shaped,  sinuate- dentate.  Ovary  four-celled ;  gem- 
mules  both  superior.  Capsule  five  to  six  lines  long;  the 
seedless  base  a  little  shorter  than  the  hollows  of  the  cells. 
Seeds  brown,  round,  a  little  more  than  one  line  across,  with 
flattened  prickly  rugosities,  half  surrounded  by  an  acute 
retinaculum. 

From  the  neighbouring  species  of  Juttieia  kwgropkila  it  is 
chiefly  separated  by  its  shorter  and  almost  shrubby  stem, 
greater  hairiness,  smaller  leaves  (often  toothed),  leafy  bracts, 
the  often  solitary  flowers,  corollas  more  evidently  hairy  on  the 
outside,  and  (as  to  the  variety  with  narrow  bracts)  the  longer 
stalked  capsule ;  and,  finally,  the  seeds  more  warty  than 
granulated  with  the  thickened  edge. 

Flowers  in  August  and  September,  and  prefers  a  limy  soil. 

Schconua  Tepperi.    P.  v.  at  i  loo.  at.,  p.  106.    (Ord.  Cjpstaeee). 

Very  dwarf,  item  very  tkort,  one-tpiked,  much  exceeded  by  the 
very  narrow-chanelled  leaves ;  lowest  bracts  produced  into  a 
long  narrow  leafy  appendage ;  the  other  bracts  few,  mem- 
branous, with  a  rather  wide  margin ;  a  tingle  fertile  flouser  ;  no 
hypogynous  bristles ;  seed  vessel  three-cornered,  obovate,  pale 
in  colour,  striated  longitudinally  with  three  narrow  folds. 

Yorke's  Peninsula— Otto  Topper. 

Plant  forms  tufts.  Leaves  for  the  most  part  from  one  to 
one  and  a-half  inches  in  length,  barely  one-third  line  in  width, 
beardless,  a  little  rough  at  the  edge.  The  flowerless  part  of 
the  stem  scarcely  equal  in  length  to  the  peduncular  spikelet 
Bracts  besides  the  leafy  point  two  and  three  lines  long ;  the 
upper  ones  narrow  bat  rather  obtuse.    Stem  hollowed  out  or 
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carved  for  the  reception  of  the  solitary  fruit  Stamens  unseen 
as  yet  by  me.  Style  two  to  three  linos  long,  thin  and  bristle- 
like.  Stigmas  three,  hairy,  a  little  shorter  than  the  style. 
Seed  Teasel  two-thirds  of  a  line  long. 

This  speoies  approaches  Soha/nu  tmokyearpitm,  but  differs 
from  it  in  its  extraordinary  dwarfneas,  shortened  peduncle, 
shorter  bracts  below  the  involucre,  longer  and  more  mem- 
braneous floral  bracts,  less  wrinkled  fruit,  and  no  more  than  a 
single  fertile  flower,  in  which  last  characteristic  it  differs  from 
all  its  congeners  hitherto  known. 

Battarrea  MuollorL  Xslohbr.  (U.S.) ;  P.  v.  M.,  loo.  oit.,  p.  106. 
(FO&fQ. 

Whitish;  inner  peridium  campanulo-mitrate ;  ttalk  solid, 
very  long,  ckqfy,  and  tealf,  thickened  by  degrees  above;  the 
chaff-like  scales  linear  lanceolate  directed  downwards,  almost 
imbricate ;  spores  globose,  warty,  of  a  rusty  colour,  with  short 
filaments,  almost  spiral,  placed  between  the  spores. 

In  the  neighbourhood  of  Spencer's  Ghilf— 0.  Tepper. 

A  noteworthy  species  of  a  remarkable  genus. 

Stem  nine  or  ten  times  longer  than  the  breadth  of  the  cap. 
External  peridium  hitherto  unknown.    Spores  -001mm.  across. 


On  the  Australian   Tertiary 
Palliobranc  hs. 

By  PsorcasoB  Ralph  Tats,  F.G.S.,  Ac.,  President. 
Plates  TIL— XL 

[Read  October  6th,  1880.] 

Bibliography. — Among  the  fossils  collected  by  Captain  Start 
during  Mb  journey  down  the  Biver  Murray,  and  figured  in  his 
work  "  Two  Expeditions  into  the  Interior  of  South  Australia," 
1884,  is  one  terebratulid.  The  shell  has  been  described  and 
variously  named  by  subsequent  authors,  and  is  referred  to  in 
this  paper  as  Waldkeimia  Oaribaldiana,  Davidson.  Mr.  G.  B. 
Sowerby,  in  Count  Strzelecki's  "  Physical  Description  of  New 
South  wales  and  Van  Diemen's  Land,"  1815,  describes  and 
figures  a  second  palliobranch  as  TerebrattUa  eompta,  which  I 
have  removed  to  the  genus  Magatella.  In  1862  Mr.  Davidson 
described  Sturt'n  terebratulid  in  the  "  Geologist,"  vol.  v.,  under 
the  name  of  Waldkeimia  Oaribaldiana,  at  that  time  believing  it 
to  be  from  the  Tertiary  beds  of  Malta.  In  the  same  year 
appeared  the  Bev.  J.  E.  Tenison  Woods'  "  Geological  Obser- 
vations in  South  Australia,"  in  which  Start's  terebratola  is 
confounded  with  T.  eompta.  Sow. ;  but  in  the  "Trans.  Phil.  Soc., 
Adelaide,"  for  1885,  he  figures  and  describes  it  as  a  new  species 
under  the  name  of  Waldkeimia  imbrieata.  In  the  same  paper 
Mr.  Woods  describes  Waldkeimia  gigat,  W.  Ortmckii,  and  shows 
that  Terebratula  eompta  belongs  to  TerebrateUa,  in  which  genus 
he  describes  a  second  species  as  T.  Tenitmi.  Additional  speciee 
are  made  known  by  Mr.  B.  Etheridge,  iun.,  in  a  paper  entitled 
'  On  some  Species  of  Terebratulina,  Waldheimia,  and  Terebra- 
tella  from  Mount  Gambier  and  the  Murray  Biver  Cliffs." 
(Annals  and  Mag.  of  Nat,  Hist.,  1876).  Of  the  five  species 
herein  described  And  figured: — Waldkeimia  Gambierensit,  which 
is  identical  with  W.  grand-it,  Woods,  and  W.  Oaribaldiana, 
were  previously  known  :  a  TerebrateUa  is  erroneously  referred 
to  T.  eompta,  it  is  a  species  closely  allied  to  the  recent 
Magatella  Ottniftgiana,  I  have  named  it  M.  Woodtiana,  The 
remaining  two  species,  Waldkeimia  Taylori  and  Terebratulima 
Davidtoni,  are  decidedly  new. 

The  Bev.  J.  E.  Tenison  Woods  describes  and  figures  (Trans. 
Boy.  Soc,  N.S.W.,  1878)  some  palliobranchs  from  the  Miocene 


beds  at  Table  Cape,  Tasmania,  collected  by  Mr.  R.  M.  Johnston. 
Unfortunately  the  species  are  very  inadequately  illustrated ; 
and  also  because  of  the  very  brief  characters  given,  it  is  almost 
impossible  to  understand  the  species.  However,  I  have  been 
favoured,  by  Mr.  Johnston  with  the  loan  of  the  very  excellent 
drawings  of  the  original  specimens,  and  of  some  specimens 
named  from  the  types.  The  species  represented  are,  so  far  as 
I  can  judge,  Watdheimia  Oaribaldiana,  and  the  previously 
undeseribed  Tertbratvla  vitreoidet,  Waldheimia  Tateana,  and  a 
species  erroneously  referred  to  W.  Corioentit,  McCoy.  The 
last  may  be  a  Terebratella ;  it  is  unknown  to  me.  An 
undeseribed  Rhynchonella  is  also  referred  to  in  the  text. 
Professor  McCoy,  in  the  "  Fifth  Decade  of  the  Palaeontology 
of  Victoria,"  1877,  figures  and  describes  a  new  and  remarkable 
Waldheiinia  as  W.  Ooriomri*,  and  adult  forma  of  W.  Oaribaldiana 
under  the  name  of  W.  maeropora. 

From  these  sources  nine  species  have  been  well  established, 
and  the  existence  of  three  or  four  others  are  indicated.  Adding 
to  these  the  species  now  described  for  the  first  time,  the  total 
number  of  palliobranchs  from  the  Australian  Tertiaries  is  33, 
generically  distributed  as  follows : — Terebratula,  & ;  Wald  - 
heimia,  15  ;  Terebratulina,  4  ;  Terebratella,  1 ;  Magasella,  4  ; 
Thecidium,  1 ;  and  Ehynchonella,  1. 

Localities  and  Horizon*. — The  surpassing  richness  in  pallio- 
branchs of  most  fossiliferouB  localities  in  South  Australia  is 
imperfectly  indicated  by  the  fact  that  all  the  above  species, 
excepting  Terebratella  Woodtii  and  Thecidium  atutrale,  have 
been  collected  within  the  province.  My  experience  as  a 
collector  beyond  the  limits  of  the  colony  is  limited  to  the 
Muddy  Creek  beds,  near  Hamilton,  Victoria.  In  many  of  the 
sections  the  profusion  of  palliobranchs  and  echinoderms 
recalls  a  feature  of  the  Jurassic  formations.  Their  generally 
good  state  of  preservation,  and  the  comparative  facility  with 
which  the  interiors  can  be  dissected  out,  have  enabled  me  to 
discriminate  species  with  a  much  greater  degree  of  confidence 
than  is  usually  possible.  Indeed,  no  criterion  as  to  generic 
position  can  be  drawn  from  the  external  characters  alone. 
Thus,  without  a  knowledge  of  the  interior  of  Terebratula 
Aldingas,  that  shell  might  very  well  have  been  referred  to 
Waldkeimia,  if  not  indeed  associated  with  W.  intolita.  Again, 
the  external  characters  by  which  Terebratella  Jvrculifera  is 
separable  from  W.  intolita  are  so  trivial  in  themselves,  though 
nevertheless  practical  tests,  that  one  might  well  hesitate  to 
regard  them  of  specific  value.  In  consequence  of  a  mimetic 
resemblance  among  some  species  in  different  genera,  I  have 
hesitated  to  assign  to  its  genus  any  species  whose  interior 
characters    have    not   been   ascertained.    In    such   cases  of 
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uncertainty  the  generic  name  employed  haa  a  note  of  interro- 
gation affixed. 

The  uppermost  est  of  marine  fosailiferous  beds  of  the  South 
Auitralian  Tertiaries  is  almost  devoid  of  palliobranolu ;  and 
only  in  one  locality — new  Morgan,  on  the  Biver  Murray — nave 
specimens  been  gathered  in  a  sufficiently  good  state  of  preser- 
vation for  accurate  determination.  The  superior  beds  of  the 
Biver  Murray  cliffs,  or  Upper  Murravian,  I  have  elsewhere 
endeavoured  to  prove  are  contemporaneous  with  the  celebrated 
foBsiliferous  strata  of  Muddy  Creek,  in  Victoria.  In  both  of 
of  them  the  palliobranchs  are  all  of  small  site,  and  are  for  the 
most  part  dwarfed  examples  of  species  which  have  passed  up 
from  lower  horizons.  The  species  in  common  are  Waldkeiwna 
Qaribaldiana,  W.  Tateana,  and  lerebratvlina  Scoulari,  all  rare 
and  small.  The  Muddy  Creek  beds  have  yielded  in  addition — ■ 
Terebratulina  Davidtoni,  very  rare  and  small ;  MaaateUa  Wood- 
ttana, small  form,  though  not  rare;  BkynekoneUa  tquamota, 
very  rare  ;  Th«cidivm  attttrale  and  Waldhexmia  Oorioentu,  rare. 
In  the  basal  beds  of  the  Upper  Murravian,  about  Blanchetown, 
a  large  Waldkeimia  (W.  MacLeani)  is  profusely  abundant. 

The  Middle  Murravian  beds  contain  Terebratuli&a  Scoulari, 
Waldkeimia  giaat,  and  W.  Qaribaldiana  in  great  abundance. 

The  Lower  Murravian  beds  of  the  northern  section  of  the 
Lower  Murray  cliffs  have  not  yielded  any  examples  of  the 
class,  except  Maaatella  Woodttana,  at  one  locality  only 
(Moorundi,  near  Blauchetown),  where  it  occurs  in  great  plenty 
and  of  large  size.  But  in  the  cliffs  about  Manama  and  on  the 
Biver  Bremer  palliobranchs  occur  in  great  variety  and  abun- 
dance. The  commoner  forms  are  Terebratulina  David***, 
Maaatella  compta,  M.  Woodttana,  and  Waldkeimia  (?)  divarieat*. 

tn  correlated  beds  we  have  in  the  white  limestone  at  Mount 
Gambier  Magatella  Woodttana  and  Terebratulina  Davidtoni  in 
abundance ;  and  in  the  yellow  Folysoal  calcareous  Bands  of 
Aldinga  Bay  Magatella  Woodtiana,  var.,  and  Waldkeimia  Jvromta 
of  infrequent  occurrence.  The  Table  Cape  beds,  Tasmania,  are 
probably  not  older  than  the  above  series ;  and  though  the  class 
is  represented  in  them  by  seven  species,  yet  individuals  seem 
to  be  rare. 

Descending  in  the  scale  of  our  Tertiary  deposits  we  encounter 
in  the  glauconitic  limestones  of  the  cliffs  in  Aldinga  Bay,  and 
in  their  probable  representative!  on  the  opposite  shore  of  St. 
Vincent's  Gulf,  and  in  the  chalk  of  the  Bunda  Cliffs  in  tbo 
Great  Australian  Bight,  a  palliobranch  fauna  with  a  faciei  very 
distinct  from  that  of  higher  horizons.  The  total  number  of 
species  collected  from  them  is  twenty-one,  or  seven-elevenths 
of  the  known  Australian  Tertiary  species.  Of  these  fifteen  do 
not  pass  to  higher  stages  of  the  formation    Many  of  the 
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species  occur  in  abundance,  such  as  Waldheimia  perioral**,  W. 
suMata,  Terebratulina  lentieularis,  and  Terebratula  subcamea; 
Waldheimia  Tateana9  which  is  profuaedly  abundant,  Terebratula 
vitreoides,  Terebratulina  Sooulari,  and  T.  Vavidsoni  occur  here  of  a 
much  Larger  size  than  in  the  higher  beds  to  which  they  pass  up. 

In  an  appended  table  I  hare  set  forth  the  stratigraphies! 
and  geographical  distribution  of  the  species. 

Alliance*. — The  f acies  of  our  Tertiary  palliobranch  fauna  is, 
so  far  as  regards  genera,  most  decidedly  modern;  but  the 
specific  points  of  contact  are  few.  They  are  notably  Tere- 
bratula vitreoides,  Waldheimia  Cfaribalaiana,  Terebratulina 
Sooulari,  Magasella  Woodsiana,  Thecidium  australe,  and  Bhyn- 
ehonella  squamosa.  Nevertheless,  not  one  of  the  fossil  forms  is 
actually  known  to  be  represented  in  living  creation.  Of  the 
above  T.  vitreoides  and  Th.  australe  are  related  to  living 
Mediterranean  species,  whilst  the  others  have  near  recent  allies 
in  the  Australasian  region.  On  the  other  hand,  the  great 
richness  in  species  of  Waldheimia,  more  than  half  of  which 
are  of  exceedingly  large  size,  gives  to  the  f  aunula  a  character 
peculiarly  its  own.  The  presence,  moreover,  of  Beveral  bipli- 
cated  species  of  that  genus  is  another  fact  which  increases  the 
contrast  between  our  Tertiary  and  living  palliobranch  faunas. 

A  general  resemblance  seems  to  subsist  between  our  Tertiary 
species  and  those  of  the  European  Miocene ;  but  if  the  Tere- 
bratule  of  the  latter  are  correctly  so  assigned,  then  the 
resemblance  is  in  part  at  least  mimetic  rather  than  actual. 
Thus  Waldheimia  grandis  approaches  Terebratula  Pedemontana  ; 
W.  insolita  to  Terebratula  Milarionis ;  and  other  similitudes 
might  be  pointed  out. 

The  absence  of  the  genera  Megerlia,  Platidia,  and  Argiope 
from  our  Tertiary  fauna,  also  the  paucity  of  Ehynchonella,  and 
the  presence  of  Magasella,  offer  great  difficulties  to  the 
establishment  of  any  well-defined  relationship  between  the 
European  and  Australian  Tertiary  palliobranch  faunas.  If  we 
select  Terebratula  tubcamea  and  the  Terebratulinas  (excepting 
T.  Seoulari),  we  might,  as  equally  well,  claim  for  the  Australian 
Tertiary  palliobranch  fauna  a  Cretaceous  facies. 

Viewed  in  its  entirety  our  Tertiary  palliobranch  fauna 
has  as  much  a  character  of  its  own,  as  it  has  affinity  with 
that  of  the  European  Caniozoic  or  to  that  of  recent  Australia. 
But  viewed  in  its  duality,  then  the  older  is  seen  to  be  far 
removed  from  recent  types,  whilst  the  newer  is  seen  to  possess 
more  pronounced  affinities  with  members  of  the  class  inhabiting 
the  seas  around  and  adjacent  to  this  continent.  In  respect  to 
the  older  fauna,  it  may  be  well  to  recall  the  fact  that  two  at 
least  of  its  species  {Waldheimia  insolita  and  BkynehoneUa 
squamosa)  are  constituents  of  the  fauna  of  the  Upper  Eocene 
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of  New  Zealand ;  and  I  have  reason  for  the  opinion  that  when 
a  careful  comparison  shall  hare  been  instituted  between  tie 
fossils  of  the  Eocene  of  New  Zealand  and  those  from  the 
Aiding*  beds  great  specific  identity  will  be  found  to  obtain. 

Debcbiptton  of  Species. 

Terenratnla  vitreotdea,  T.  Woods.     Plato  viii.,  %.  be.  66.     Plato  i., 

tigs,  la— 76. 

Bef.—Tna*.  Boy.  Soc.  New  South  Wales,  1878,  p.  78, 
figs.  4a — d. 

"  A  small,  smooth,  orbicular  species,  with  very  conspicuous 
concentric  lines  of  growth.  Foramen  small.  Of  this  fossil 
Mr.  Davidson  says — '  This  is  another  of  those  undecided  forms 
that  resemble  many  things  described  as  distinct  species.  It 
has  some  resemblance  to  T.  vitrea  or  to  1.  orbicularis,  Sequenza, 
I  would  not  like  to  assign  it  positively  to  any  species,  although 
I  would  not  assign  to  it  any  very  distinguishable  features.1 " — 
T.  Wood*. 

The  specimen  which  I  have  figured  Plate  viii.,  fig.  5.  under 
the  above  name  is  one  of  a  small  series  from  the  lower  beds  at 
Aiding*,  agreeing  very  well  with  Woods'  description  and 
figures,  except  that  the  foramen  is  usually  larger.  Of  the 
Aldinga  examples  I  have  not  been  able  to  dissect  oat  the 
interior  ;  but  somewhat  similar  shells  from  the  Hirer  Murray 
cliffs  prove  to  have  the  loop  of  a  Tcrebratula,  see  plate  x^ 
fig.  7.  Of  the  latter  I  have  only  been  successful  in  collecting 
three  examples,  all  of  which  are  smaller  than  the  Aldinga 
specimens,  and  differ  in  being  more  gibbous  with  depressed 
sides,  and  in  having  a  smaller  foramen,  characters  which 
approximate  it  more  to  T.  vitrea.  Born.,  whilst  the  Aldinga 
specimens  make  an  approach  to  T.  elliptka,  Sequenza.  The 
differences,  which  may  be  due  to  age,  are  too  slight  to  justify 
the  specific  separation  of  the  two  forms. 

The  loop  of  T.  vitreoides  differs  from  that  of  T.  vitrea  in  being 
relatively  shorter  and  stouter,  the  breadth  of  the  curved  front 
portion  is  much  greater,  and  the  crural  processes  are  incon- 
spicuously developed. 

Dimension*. — A  large  specimen  from  Aldinga  has  the  follow- 
ing measures : — Length,  1*45 ;  breadth,  105;  thickness,  '7  inch. 
One  from  the  Murray  cliffs  i — Length,  10 ;  breadth,  '8 ; 
thickness,  5  inch. 

Locality  and  Horizon. — Lower  Aldinga — glauconitic  lime- 
stones, Blanche  Point,  Aldinga  Bay ;  and  Middle  Moravian, 
calcareous  sands  at  Blanchetown.     (Tate). 

Table  Cape,  Tasmania.     (B,  M.  Johnston). 

Terebratula  Aldinga,  «pee.  not.    Plato  x.,  figs.  2a— 36. 

Shell  obtusely  five-sided;  a  little  longer  than  wide;  broadest 
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about  the  anterior  third ;  straight  or  slightly  indented  in  front. 
Valves  moderately  convex,  the  brachial  valve  more  depressed. 
Surface  marked  with  ineijui  distant  concentric  imbricate 
l«nftlli  of  growth.  Punctations  of  teat  not  visible  under  a 
pocket  lens,  except  in  thin  sections  when  viewed  by  trans- 
mitted light ;  punctations  minute,  widely  separated.  Beak 
small  incurved  and  obliquely  truncated  by  a  small  oval 
foramen,  separated  from  the  umbo  of  the  brachial  valve  by  a 
small  triangular  deeply  impressed  deltidial  plate  (elements 
not  distinguishable).  Interior  without  a  medial  septum;  of 
the  loop  the  part  posterior  to  the  crura  only  known.  These 
portions  are  longer,  more  slender,  and  less  divergent  than  in 
T.  vitreoide*. 

Dinumtwnt. — Length,  '9  ;  breadth,  '75  ;  thickness,  •45  inch. 

Ob*. — Young  examples  of  this  torebratulatid  and  Terebra- 
tella  JurcttUfera  closely  resemble  each  other,  but  the  latter  is 
at  once  known  by  its  densely  punctated  shell  structure  and 
foramen.  From  Terebrafula  vitreoide*  it  differs  especially  in 
its  nearly  flat  brachial  valve  and  pentagonal  shape. 

Locality  and  Horizon. — In  the  glauconitic  limestones,  north 
side  of  Blanche  Point,  Aiding*  Bay.     (Twelve  examples). 

Terebratnla  (f)  subcamoa,  ipne.  hot.    Piste  ii.,  ngs.  la— U. 

The  interior  of  this  species  is  not  known,  and  the  external 
characters  which  belong  to  Waldkeimia  are  not  presented  by  it. 
It  so  closely  resembles  T.  cornea  of  the  European  Cretaceous 
rocks,  that  it  is  only  after  very  careful  comparison  with  many 
specimens  of  that  species  that  differences  are  found  to  exist. 
T.  tubcarnea  has  a  larger,  though  small,  foramen ;  the  brachial 
valve  is  not  so  gibbous ;  and  its  greatest  breadth  is  nearly 
medial.  These  characters  partly  serve  to  separate  it  from 
T.  caneoide*,*  Guppy,  of  the  Antillian Miocene,  to  which  must 
be  added  that  the  front  margin  of  our  shell  is  either  straight 
or  slightly  depressed. 

Oimention*  of  a  large  specimen: — Length,  1}  inches  nearly  ; 
breadth,  1  £  inches ;  thickness,  1  inch  nearly. 

Locality  and  Horizon. — In  the  top-bed  of  chalk,  Bunda  Cliffs, 
Great  Australian  Bight.  (For  the  geology  of,  see  vol.  ii.  p. 
101,  of  this  Society's  Transactions). 

Terebratnla  (f)  bulbosa,  tpee-  nor.    Plsts  tU„  figs.  5a— 6. 

Shell  ovate,  longer  than  wide,  rounded  laterally  and 
attenuated  towards  the  narrow,  nearly  straight,  slightly 
crenulated  front. 

Brachial  valve  very  convex,  slightly   depressed  near  the 


146 

front ;  interior  unknown.  Peduncular  valve  as  deep  as  the 
opposite  valve ;  beak  large,  incurved,  and  obliquely  truncated 
by  a  large  obovate  foramen. 

Surface  smooth,  marked  by  moderate  lines  and  stria  of 
growth. 

Dimensions. — Length,  1*8 ;  breadth,  1*35 ;  thickness,  13  inch. 

Locality  and  Horizon. — In  the  coarse  limestones  forming  the 
low  sea-cliff  on  the  south  side  of  the  jetty  at  Edithburgh, 
Yorke's  Peninsula.     (One  example). 

Waldhftlmla  Oaribaldiana,  Davidson.   Plata  xL,  figs.  1«— U. 

J^— Geologist,  vol.  v.,  p.  446,  t.  24,  f .  9, 1862. 

Id.  R.  Etheridge,  jun.,  Ann.  and  Mag.  Nat.  Hist.,  vol. 
17,  p.  17, 1. 1,  f .  2, 1876. 

Syn. — Terebratula  sp.,  Sturt.  Two  Ezpeds.  in  8.  Aust., 
vol.  ii.,  t.  8,  f .  15, 1834. 

Terebratula  compta,  Woods.  Geol.  Obs.  in  S.  Aust.,  p.  74, 
wdct.,  1862  (non  Sow). 

Waldheimia  imbricata,  Woods.  Proc.  Phil.  Soc.,  Adelaide, 
fig.  3, 1866 ;  and  Trans.  Boy.  Soc.  of  N.S.W.,  p.  79,  f .  1, 1878. 

Waldheimia  macropora,  McCoy.  Prod.  Pal.  of  Victoria, 
decade  v.,  pi.  43,  figs.  4  and  6, 1877. 

W.  imbricata,  W.  Oaribaldiana,  and  W.  macropora, 
Btheridge.    Cat.  Aust.  Fossils,  1878. 

W.  Oaribaldiana  is  the  commonest  palliobranch  in  the  middle 
beds  of  the  River  Murray  cliffs,  and  exhibits  some  slight 
variation  of  form  and  ornament,  more  particularly  in  respect 
to  age.  The  example  figured  by  Etheridge  is  exceptionally 
large,  and  is  more  angular  in  outline  and  more  deeply  sulcata! 
than  the  majority  of  adult  specimens  which  I  have  seen.  In 
its  adolescent  stage  of  growth,  which  is  represented  by  Sturt's 
figure,  the  outline  of  shell  is  more  or  less  circular,  with 
slightly  convex  valves,  which  are  fimbriated ;  but  the  front  is 
not  depressed,  nor  is  there  an  appearance  of  biplication. 

The  form  varies  from  nearly  circular  to  ovate;  and  the 
pentagonal  outline,  though  never  obscure  in  the  adult,  varies 
in  its  angularity,  and  in  the  depth  of  the  sulci  exhibits  much 
variation,  as  also  the  height  ana  number  of  ribs.  The  medial 
depression  is  occupied  with  from  three  to  six  longitudinal  ribs, 
and  the  lateral  portions  of  the  valves  have  usually  about  ten 
curved  ribs  on  each  side. 

The  loop  is  that  of  a  Waldheimia  reaching  nearly  to  the 
front  in  a  gentle  curve,  the  reflected  portion  approximating  to 
the  long  slender  erect  crura,  which  are  rather  oistant  from  the 
hinge  plate. 

The  shell  structure  is  conspicuously  punctate  as  viewed  with 
a  pocket  lens.     The  pores  are  large  circular,  but  not  so 
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numerous  as  in  W.flaveeemt  in  the  proportion  of 
eight. 

ZHmennon*. — A  senile  example :  length,  1'75 
1*5  inch  ;  depth,  1  inch. 

The  specimen  figured  by  Mr.  Etheridge,  ano 
— Xiength,  1*5 ;  breadth,  1*25 ;  dejjth,  *8  inch. 
A  rather  large  example,  in  which  the  dive 
peduncular  valre  and  the  arched  front  Y 
prominence,  has  length,  1*2,  breadth  10,  de 
.Alliance. — W.   Oaribaldiana  bears  some 
Jlatrescens,  now  living  off  the  eastern  an' 
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the  very  much  larger  pores  of  the  test 

its  adult  state  Jr.  flaveeeen*  never  r 

development  of  the  frontal    sinus 

observable  in  all  aged  examples  of  ? 
Observations. — Mr.  R.  Etheridge, 

referring  Start's  terebratulid  to  1 

figure  represents  a  fimbriated  sT 

totally  unlike  T.  eompta.    The 

Mr.  Woods,  who  reproduced  £ 

the  name  of  T.  eompta ;  a  rec' 

him  a  few  years  later,  when  1 

under  the  name  of  Waldheim 

refer  to  the  figure  in  his  '' 

Start's,  jet  as  the  drawing 

Transactions  of  the  Philon 

be  a  reproduction  of  one 

that  Start's    terebratulf 

belong  to  the  one  specie 
That  W.  imMoatat  Y 

baldiana,  Etheridge,  is 

of  many  score  of  sp* 

than  one-third  inch 

inches  in  diameter 

intermediate  form. 
I  have  selected 

stratum  at  Blanc7 

which  illustrate 

names  of  W.  * 

have  been  resp 
The  shell,  ? 

N.8.W.,  p.  7£ 

only  in  its 

examples  o 
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characters  belonging  to  a  Thraimtulina.     It  bean  some  resem- 
blance to  my  T.  trioitgufarit. 

Mr.  Etheridge,  1.  cit.,  January,  1876,  writes : — "  When 
originally  described,  W.  QaribabUatta  was  supposed  to  have 
come  from  the  Tertiary  beds  of  Malta ;  bat  Mr.  Davidson 
afterwards  satisfied  himself  that  it  in  reality  came  from  Mount 
Gambier.  The  nature  of  the  matrix  filling  the  valve*  bears 
out  this  view,  for  it  agrees  exactly  in  lithological  character 
with  that  adhering  to  authenticated  specimens  from  the  sane 
locality."  One  would  think  from  this  that  all  doubt  as  to  the 
habitat  of  the  species  was  set  at  rest.  But  not  so  Mr.  Davidson 
supplies  a  note  to  Mr.  Woods  (Trans.  Boy.  Soc.,  N.S.W., 
p.  78,  1878),  to  the  effect  that  the  Tasmanian  shell  referred 
to  under  the  name  of  W.  imbricate,  nobis,  W.  macroporcs, 
McCoy,  M.S.,  "  is  a  new  but  allied  species,  and  has  also  a  little 
resemblance  to  my  W.  Gfaribaldiaaa,  although  I  think  not  the 
same  species."  Prof.  McCoy  says  of  it,  however : — "  I  do  not 
know  how  it  can  be  separated  from  Davidson's  W.  Qaribtti- 
diana."  Nevertheless,  Prof.  McCoy  remarks  in  an  appendix  to 
his  description  of  W.  maerovora: — "I  should  have  thought 
Mr.  Davidson's  W.  GaribakUana  identical  with  this  species, 
but  in  a  letter  I  have  seen  from  him  to  the  Bev.  Mr.  Teniaon 
Woods  —  [referred  to  above] — he  thinks  differently."  I 
think  it  not  improbable  that  Prof.  McCoy  has  misinterpreted 
Mr.  Davidson's  remarks,  which  bear  solely  upon  the  possible 
separation  of  the  Tasmanian  shell  from  W.  Qaribalduwa,  and 
do  not  necessarily  imply  that  the  type  of  the  species  ia  not 
Australian.  As  Mr.  Davidson  observes,  "  the  subpentahedral 
elongated  shape— [of  the  Tasmanian  shell] — is  remarkable;" 
but  it  can  be  matched  with  examples  from  the  River  Murray 
cliffs,  and  is  nothing  more  than  one  of  the  forms  of  this 
variable  species. 

The  publication  of  Davidson's  name  has  priority  over  that  of 
W.  imbricaia,  whilst  the  latter  antedates  that  of  W.  Micropore 
by  several  years. 

Locality  and  Horizon. — Upper  Murravian,  near  Morgan,  and 
Muddy  Creek,  Hamilton;  rare  and  of  stunted  growth.  (Tato.) 

Middle  Murravian,  River  Murray  cliffs,  North-west  Bend, 
Blanchetown,  Ac.     (Sturt,  Tate,  Ac.) 

Lower  Murravian,  River  Murray  cliffs  at  Hfminmri ;  on  the 
River  Bremer,  three  miles  south  from  Callington ;  rare.  (Tate.) 

Mount  Gambier  (Woods) ;  between  Mount  Elita  and  Mount 
Martha  (McCoy) ;  Table  Cape,  Tasmania  (B.  M.  Johnston.) 

Waldhelmia  forcata.  *p*c  moo.    Hats  viL,  flgs.  3a— ai. 

Shell  obscurely  pentagonal,  inflated ;  valves  about  equally 

convex,  ornamented  with  sub-acute  ribs,  which  commence  from 


the  umbonal  region  And  increase  in  number  by  bifurcation  to- 
wards the  front,  and  numerous  and  clow-set  transverse  lamella. 
The  line  of  contact  of  the  two  valves  it  in  one  plane,  and  is 
only  slightly  indented  by  ridge*  and  sulci. 

UealL  produced,  sub-erect  to  slightly  incurred,  truncated  by 
a  small  foramen,  and  separated  from  the  binge  line  by  a  delti- 
diinn.  Pores  of  the  tost  circular  few  and  large,  a*  in  W. 
QaribalSiona,  but  not  so  numerous  in  the  proportion  of  four  to 
five.  Beflected  portion  of  loop  unknown ;  septum  very  promi- 
nent, extending  for  about  half  the  length  of  the  valve.  Cruras 
very  abort ;  loop  towards  its  origin,  rather  broadly  compressed, 
sua  f  sUcately  excavated  on  the  upper  Bide. 

DJwtMuioiu. — Length,  '8  inch ;  breadth,  '6"  inch ;  depth,  5 
inch. 

Observation*. — In  its  sub-pentagonal  form  and  small  foramen 
it  closely  resembles  W.  Qaribaldvma,  from  which  it  is  separable 
by  its  inflated  form,  straight  front  margin,  and  by  the  bifurca- 
tion of  its  strongly  fimbriated  ribs,  and  in  certain  details  of 
the  loop.  It  comes  nearer  to  W.flavetoem  than  W.  Garibai- 
diama  does,  but,  as  with  that  shell,  it  has  a  much  smaller 
foramen  and  fewer  and  larger  pores. 

Locality  and  Horizon. — Bather  rare  in  the  Polyzoal  calci- 
feroua  sands  forming  the  lower  part  of  the  sea-cliffs  immediately 
to  the  south  of  Port  Willunga  jetty,  Aiding*  Bay,  and  at  Sea- 
ford,  near  month  of  the  Hirer  Onkaparinga,  St.  Vincent's  Gulf ; 
at  Surveyor's  Point,  Torke's  Peninsula. 


(?)  drnrleata,  ipse.  *»..    Flats  viiL,  figi.  8a— 86. 

This  species  has  some  resemblance  to  W,  Garibaldiana,  but 
is  a  narrower  shell.  The  brachial  valve  is  less  inflated  and 
much  depressed  in  front,  and  the  convexity  of  this  valve  is  more 
or  less  interrupted  by  a  median  longitudinal  depression,  corres- 
ponding to  which  in  the  other  valve  is  a  strong  truncated  keel. 
The  beak  is  more  depressed,  the  doltidial  area  broader,  and  the 
beak  ridges  more  conspicuous. 

The  ribs  are  em  ehevroa,  rarely  inconspicuous.  It  also 
presents  in  form  some  agreement  with  Magatella  Wbodriana,  but 
in  that  shell  the  valves  are  regularly  convex,  and  the  front 
margin  is  not  angulated. 

The  loop  is  unknown,  but  there  is  a  wen-developed  septum, 
which  extends  for  about  half  the  length  of  the  valve.  There 
are  no  signs  of  transverse  attachments. 

Dimetuiotu. — Length,  1  inch ;  breadth,  *7S  inch ;  depth,  -5 
inch. 

Locality  and  Borisa*.— In  the  red  raggy  limestones  of  the 
Biver  Murray  cliffs  at  Mannnm  (many  examples). 


Sef.— Terebratula  Tateana,  Tenison  Woods. 

Trau.  Boy.  Soc,  N.8.W.,  p.  79,  f .  5, 1878. 

Shell  longitudinally  oval,  narrow,  widest  about  the  middle ; 
■idea  slightly  rounded,  nearly  straight  in  front.  Valves 
moderately  convex ;  surface  smooth,  marked  with  a  few  con- 
centric strin  of  growth.  Beak  long,  narrow,  sub-erect,  trun- 
cated by  a  small  circular  foramen. 

Shell  structure  conspicuously  punctate  under  a  lens  ;  pores 
oval,  large,  crowded,  rather  larger  than  in  W.  GaribaJJsana, 
but  about  equal  in  number. 

The  loop  offers  no  particular  character ;  in  a  specimen  of 
a  total  length  of  '8  inch  the  loop  reaches  within  11  lines  of  the 
front. 

Dimeiuwm  of  a  median-sized  example. — Length,  -8  ;  breadth, 
'55  ;  thickness,  '85  inch. 

Obtervatwn. — The  species  exhibits  considerable  variation; 
typical  specimens  are  insensibly  connected  with  an  ovate  form, 
with  rounded  sides  and  front.  Another  phase  of  its  variability 
is  exhibited  by  the  development  of  a  biplicated  front,  which 
gives  to  the  shell  a  sub  pentagons!  outline.  In  this  latter 
variety  the  peduncular  valve  has  a  broad  shallow  depression  in 
the  middle  line  bounded  by  obtuse  folds,  corresponding  with 
which,  in  the  brachial  valve,  is  a  broad  median  ridge,  bounded 
by  two  short  almost  marginal  sulci.  There  are  imperceptible 
gradations  connecting  the  oval,  ovate,  and  subpentagonal 
shapes  ;  the  sulcations  are  always  shallow  and  limited. 

The  specimens  upon  which  the  species  was  founded  prove 
on  actual  examination  to  be  immature  examples,  though  they 
present  the  leading  characteristics  of  the  adults  which  I  hare 
selected  an  typical  of  the  species. 

Locality  mui  Horizon. — Upper  Murravian,  near  Morgan,  B. 
Murray  ;  Muddy  Creek,  Hamilton  (Tate)  ;  Table  Cape,  Taw- 
mania  (Woodg£  Abundant  in  the  glauconitic  limestone  to 
the  north  of  Blanche  Point,  Aldinga  (Tate) ;  Muloowortie 
clays,  Torke's  Peninsula  (Tepper). 

Waldhelmia  (7)  fimbriata,  *pee.  aov.  Piste  viiL,  figs.  Bo— 24. 
Shell  longitudinally  ovate,  sides  and  front  rounded.  Valve* 
moderately  convex,  the  peduncular  much  the  deeper.  Surface 
marked  by  rounded  radial  ribs,  which  extend  to  about  one- 
third  ;  about  five  ribs  occupy  the  front,  and  a  like  number  on 
each  side ;  the  rest  of  the  surface  is  smooth,  with  a  few  con- 
centric Btrue  of  growth.  Shell  structure  conspicuously  punc- 
tate under  a  lens. 
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Beak  largish,  suberect,  and  truncated  by  a  large  foramen. 

Loop  unknown. 

This  species  has  much  affinity  with  W.  Tateana,  particularly 
with  the  biplicated  variety  or  it,  but  the  more  pronounced 
costations  and  the  larger  foramen  separate  it. 

Dimension*. — Length,  '9  inch ;  breadth,  *7  inch ;  depth,  '55 
inch. 

Locality  and  Horizon. — Glauconitic  limestones,  Blanche 
Point,  Aldinga  Bay  (a  few  examples). 

Waldhaimia  (?)  Johnstoniana,  tpec  nov.   Plate  viii.,  figs.  9a-9&. 

Shell  elongate,  oval,  subpentagonal ;  much  longer  than  wide, 
with  nearly  parallel  sides,  attenuating  somewhat  rapidly  to  the 
beak,  but  truncated  in  front.  Front  margin  binsinuate,  the 
sulci  shallow  and  very  short,  flanked  on  each  side  by  faint 
plicae. 

Valves  about  equally  and  regularly  convex,  not  inflated. 
Surface  smooth,  with  a  few  inequidistant  concentric  lines  of 
growth.  Test  minutely  and  densely  punctate,  visible  under  a 
pocket  lens. 

Beak  short  and  stout,  erect,  transversely  truncated  by  a 
rather  large  circular  foramen;  deltidial  pieces  small,  fused 
together  ;  beak  ridges  inconspicuous. 

Loop  unknown,  but  the  brachial  valve  shows  a  strongly 
impressed  medial  line. 

Dimensions. — Length,  1*2 ;  breath,  '7;  thickness,  '6  inch. 
Observations. — It  is  allied  to  W.  Tzteana,  through  the  bipli- 
cated variety  of  that  species,  but  is  relatively  longer  and 
narrower,  and  its  foramen  is  much  larger,  and  the  beak  shorter 
and  stouter. 

Locality  and  Horizon. — Glauconitic  limestone,  north  side  of 
Blanche  Aroint,  Aldinga  Bay  (nine  examples). 

The  species  is  named  after  Mr.  B.  M.  Johnston,  F.L.S.,  to 
whom  Australian  geologists  are  indebted  for  much  of  their 
knowledge  on  the  Miocene  fauna  and  geology  of  Table  Cape, 
Tasmania. 

Waldheimia  (?)  insolita,  «pec.  nov.    Plate  is.,  figs.  6a— 6*. 

Shell  oval,  nearly  as  long  as  wide ;  sides  and  front  margins 
curved ;  valves  moderately  convex ;  surface  smooth,  with  a  few 
concentric  lines  of  growth. 

Beak  small,  erect,  depressed,  with  strong  beak  ridges, 
obliquely  truncated  by  a  rather  small  circular  foramen. 
Deltidial  pieces  well-developed. 

Loop  that  of  Waldkemia,  septum  about  one-third  the  length 
of  the  brachial  valve.  Punctations  of  test  visible  under  a 
pocket  lens. 
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Qnecimens  collected  from  a  marly  band  in  Blanche  Point 
Clin,  Aldinga,  exhibit  radial  flashes  of  colour. 

Dimmiumi. — Length,  1*1 ;  breadth,  *0 ;  thickness,  '45  inch. 

Otuervatiom. — This  species  has  some  external  resemblance  to 
Terebratula  Aldinga,  but  differs  in  its  rounded  outline,  in  tbe 
shape  of  its  beak,  and  in  its  smaller  foramen.  It  varies  in  the 
degree  of  convexity  of  the  valves,  the  more  depressed  forms  re- 
calling the  inflated  variety  of  the  Liassic  Jr.  numitwKdi*,  but 
without  its  circular  shape  and  minute  foramen.  It  also  bears 
a  striking  likeness  to  Terebratula  HStariom*,  Meneghini,  from 
the  Eocene  of  Italy  (vide  Oeol.  Mag.,  1870,  p.  401, 1. 17,  f .  4, 6). 

Locality  and  Mortem. — Glauconitic  limestones,  Aldinga  Bay ; 
upper  part  of  chalk  rock,  Bunda  Cliffs,  Great  Australian  Bignt 
(It.  T.) ;  Upper  Eocene,  New  Zealand,  the  identification 
based  on  specimens  kindly  forwarded  by  Dr.  Hector. 

Waldhsimia  grand!*,  T.  Woods.   PL  xL,  figs.  8  and  4. 

Brf.— Trans.  Adelaide  PhiL  Soc.,  1865,  t.  2,  fig.  I. 

Syn. — W.  Gambierensis,  Etheridge,  jun.,  Annals  and  Mag. 
Nat.  Hist.,  vol.  17,  p.  19,  t.  2,  fig.  4  (1876). 

"  Shell  smooth,  very  thick,  elongated,  convex ;  ventral  valve 
subcarinated,  margin  with  two  obscure  plaits  in  the  older 
specimens;  beak  snort,  obtuse,  obliquely  truncated,  with  a 
large  circular  cup-shaped  thickened  foramen.  Loon  two-thirds 
as  long  as  the  dorsal  valve ;  lamella  slender,  straight,  reflec- 
tion unknown ;  septum,  as  long  as  loop,  gradually  tapering ; 
crura  thick,  semicircular.  Length  2*2  inches,  breadth  1-4 
inches.    It  is  a  very  variable  shell." — T.  Woods. 

Etheridge' s  figure  represents  the  adult  form  of  the  species, 
though  its  dimensions  are  below  the  average  of  fully  developed 
examples.  The  Bev.  J.  E.  Tenison  Woods'  illustrations  of  thia 
species  are  of  a  large  but  somewhat  immature  specimen,  in 
which  the  biplicatea  front,  characteristically  shown  in  Mr. 
Etheridge's  drawings,  is  only  commencing  to  be  formed.  There 
cannot  be  a  doubt  of  the  relationship  existing  between  tbe 
two  shells ;  they,  moreover,  came  from  the  same  locality. 

Etheridge  referred  his  species  to  Waldheimtia,  solely  because 
a  mesial  septum  was  indicated  by  an  impressed  line  on  the 
brachial  valve.  Tenison  Woods,  however,  proceeds  with  more 
caution,  and  states  that  he  is  not  certain  if  it  be  probably 
referred  to  that  genus,  though  the  unreflected  portion  of  the 
loop  was  alone  unknown  to  him.  Having  been  fortunate  in 
obtaining  a  full  display  of  the  interior,  uncertainty  as  to  the 
generic  position  of  the  species  is  entirely  removed.  The  loop 
presents  no  character  worthy  of  note. 

Mr.  T.  Davidson   says: — "It   approaches   to   the  Italian 


Tertiary    T.    Fodemoitiaita,    but    still    distinct,    being    more 
regularly  oral." 

»Ey  notes  referring  to  W.  Tatmma  end  reproduced  by  Mr. 
Wood*,  Trent.  Boy.  fifoc,  N.8.W.,  hare  been  by  mil  take  trans- 
ferred, by  him  to  W.  flwwwwiw. 

.Z>mss0*um»m  of  e  Urge  example : — Length,  2a ;  breadth,  1*5 ; 
thicknesa.  1*8  inches. 

Locality  and  Horizon. — Very  abundant  in  the  calciferous 
wmaAa  occupying  the  middle  portion  of  the  Hirer  Murray  cliffs 
about  Blaochotown  and  Morgan ;  rare  in  the  red  yellow  oaloi- 
feroue  sandstone  forming  the  upper  part  of  the  Mannum  cliffs 
on  the  River  Murray ;  Biter  Bremer,  four  miles  south  from 
Callington  (Tate).  Bather  rare  in  the  coralline  limeitone  of 
Mount  Gambier  (Woods).  Table  Cape,  Tasmania  (B.  M. 
Johnston). 

Waldb«dmta(?)arouenu,T.  Woods.    Plato  A,  flg.  8. 
Ref. — Trans.  Phil.  8oc.,  Adelaide,  1865,  t.  2,  fig.  2. 
This  species  is  founded  on  a  brachial  valve  of  nearly  circular 
outline,  and  with  seven  large  angular  plaits  on  the  anterior 
margin. 

Dimeiuio**. — Length,  23  inches ;  breadth,  2'2  inches. 
Locality. — Mount  Gambier  (Woods). 

Observation*. — This  appears  to  be  very  distinct  from  its 
congeners,  but  I  suspect  it  to  be  closely  related  to  W.  grandit. 
Waldhalnua  ITniTiltsnl,  tpee.  aos.  Fists  vIL,  figs,  la— lc 
Shell  large,  a  little  longer  than  wide,  with  a  sub-pentagonal 
outline,  convex ;  greatest  width  about  the  anterior  third  of  the 
whole  length,  rapidly  attenuating  posteriority  and  gradually 
narrowing  anteriority  to  the  truncated  front  margin.  Lateral 
margins  narrowly  plicate,  front  margin  sinuous.  Brachial 
valve  regularly  convex  and  deep,  ornamented  by  a  few  curved 
costs,  which  are  limited  to  near  the  margin,  with  an  ill-defined 
medial  longitudinal  fold  bounded  by  two  short  depressions. 
Peduncular  valve  convex  deep,  the  marginal  plications  more 
pronounced  and  longer  than  in  the  brachial  valve  ;  a  shallow 
depression  extends  from  about  the  middle  of  the  front,  where 
it  is  bounded  by  two  rounded  plaits  each  equal  in  width  to  the 
depression.  Beak  moderately  produced,  sub-erect,  truncated  by 
a  large  circular  foramen.  Surfaoe  of  both  valves  with  concentric 
lines  of  growth. 

Young  §keU  ovate,  without  plies,  the  line  of  junction  of  the 
valves  is  in  one  plane. 


ZHmoHMtont  in  inches: — 

IrtOtth. 

1-175 


(1.)      1-171 
(2.)      IB 


Width. 


Observation*.— The  general  shape  of  W.  MaeLotuu  is  that  of 
W.  Qari&aldiana,  but  its  outline  ia  not  so  angular,  it  ia  more 


angular  folds  of  the  peduncular  valve  and  the  depressed 
angular  front;  the  foramen  is,  moreover,  very  much  larger, 
and  the  beak  more  voluminous.  Young  shells  of  these  two 
species  are  very  distinct  from  one  another. 

The  alliance  of  W.  MacLoani  is  rather  with  W.  yrandU, 
though  strikingly  different  in  shape.  Young  shells  of  these 
species  at  the  same  stage  of  growth  show  the  following  distinc- 
tive characters  : — 

W.  MicLsun.  W.  aKiavis. 

Bounded  front  Narrowed  front 

no  fold  mesial  folds 

margin  in  one  plane  margin  flexuous 

larger  foramen.  smaller  foramen. 

The  species  is  named  after  my  friend  D.  MacLean,  Esq.,  J. P., 
who  has  rendered  great  service  in  the  cause  of  South  Australian 
palaeontology,  particularly  by  the  bringing  to  light  under 
great  difficulties  the  cranium  of  a  balamoid  whale  imbedded  in 
the  Biver  Murray  Cliffs  at  Murbko,  fifteen  miles  north  of 
Blanchetown. 

Locality  and  Horizon. — W.  Mac  Leant  is  profusely  abundant 
in  a  chalky  limestone,  which  commences  the  limestone  and 
shell  beds  forming  the  tipper  Murravian  series  at  Blanchetown 
and  northward  for  about  18  miles.  Many  of  the  fossils  in  this 
stratum,  at  a  point  about  three-quarters  of  a  mile  south  from 
Mr.  MacLean' s  residence,  Glenforslan,  are  pseudomorphs  after 
■elenite,  but  in  the  case  of  the  Waldheimias  their  tests  are  of 
the  original  substance,  though  their  interiors  are  for  the  moat 
filled  with  gypsum.  By  breaking  the  shell  away  there  may  be 
obtained  most  beautiful  casts  enclosing  the  loop,  the  opacity 
of  which  makes  it  a  well-defined  object  as  Been  through  the 
transparent  gypsum. 

Waldnalmfa  Vincentiana,  *p*c-  yon.    Plata  z.,  figs,  l  and  & 
Shell  elongated,  oval,  much  longer    than    wide,    greatest 
breadth  in  the  middle,  whence  the  shell  tapers  gradually  to- 
wards the  front  and  beak ;  marked  with  inequidistant  concen- 
tric lines  of  growth.    Test  thick,  densely  punctated. 

Valves  nearly  equally  convex ;  the  brachial  valve  most  convex 
in  the  umbonal  region.  Lateral  margin  of  the  valves  nearly 
straight,  front  margin  slightly  bisinuated. 

Beak  short,  prolonged,  and  transversely  truncated  by  a 
circular  foramen  of  large  dimensions.  Deltidial  pieces  dis- 
tinct, rather  small  and  narrow,  beaks  moderately  well  defined. 


156 

An  impressed  line  on  the  surface  of  the  brachial  valve, 
extending  for  about  one- third  its  length,  indicate*  the  existence 
of  a  mesial  septum.     Interior  unknown. 

A  amall  shell,  bearing  an  external  resemblance  rather  to  W. 
VinctnUuata  than  to  any  other  known  specie*,  possesses  internal 
■  "     different   "         ''  '  »"■■■.-• 


i  totally  different  from  those  of  any  Waldheimia. 
The  septum  ii  remarkably  long,  extending  through  a  distance 
of  '65  inch  of  a  total  curvilinear  length  of  the  brachial  valve  of 
'86.  The  loop  is  broadly  compressed,  the  forward  limb  is  con- 
duplicate,  and  is  excessively  expanded  anteriorly  and  confluent 
with  the  returning  portion  of  the  loop ;  at  this  point  the  depth 
is  Jth  of  an  inch. 

Dit*eiwioiu. — Length,  21  inches;   breath,  1-^,  inch;  depth. 
1-iV  inch. 

Observation. — The  only  species  from  the  Australian  Tertiar1 
that  bears  any  resemblance  to    W.  Vineentiana  is  W.  gigat 
Woods),  which  has,  however,  a  more  elongated  shape,  t 
more  attenuated  and  conspicuously  triplicated  at  the  f  ror 

Locality  and  Horizon. — In  the  raggy  limestones  abr 
mile  south  from  Port  Vincent  (or  Surveyor's  Point),  w 
of  St.  Vincent's  Gulf  (two  examples). 

Waldheimia  Taylori,  Bthsrid««.    Plate  ii.,  flp 

Sef. — Annals  and  Mag.  of  Nat.  Hist.,  vol.  xv' 
£8.     1876. 

"  Shell  el onga to-ovate,  longer  than  wide ;  gre 
the  middle.    Peduncular  valve  exceedingly  - 
slightly   diverging  obtusely-rounded  ridges 
the  beak  towards  the  front,  where  they  hr 
closing  between  them  a  narrow  space  whit- 
is  rounded,  and  becomes  flattened  or  a  1 ' 
the  front  of  the  shell ;  the  lateral  por 
also  flattened,  but  not  concave ;  beak 
truncated  by  an  oblique  circular  fc 
umbo  of  the  brachial  valve,  but  sepc 
deltidium.      Brachial  valve,   sligE 
region,  becoming  almost  flat  towr 
in    its    longitudinal   outline  a 
Lateral  margins  a  little  flexn 
concentric  lines  of  growth ;  si 

Length,  2  inches  Si  lines ; 
inch  5  lines. 

Zocalitf  and  Horixon.- 
River  cliffs,  near  the  Gw 
London."    Etheridge. 

This  shell  is  unknov 
a  narrow  form  of  W. 


a*  brcnr,  MmMmHi  from  the  Uumm  f  oeail  by  it* 
bread  front  ami  Ab  tripartite  division  of  the  peduncular 
nhc  W.  Tkfltri,  Wi  Carisasm,  and  W.  imgUU,  which,  am  of 
abewt  eenml  u,  an  amrmg  the  largest  aperies  of  the  genus. 

aTilaViaali  TTnlia  all."  "  j      tweefauflpftaaaTi  plata  x„  ng.  t 

*y— PalameaSooagy  at  Victoria,  Decade  t.,  tab.  48, figs. 1—1, 
1877. 

Shell  aab-ovate,  giwlwt  width  about  the  middle,  margin  of 
side*  team*  in  the  siiiHlc.  Pedunculated  valve  very  convex 
a?my  eo*jaaaly  ran— tH  along  the  middle,  aide*  flattened, 
wit  slightly  convex,  becoming  slightly  concave  near  the 
lateral  amgenm ;  in  profile  it  ia  much  arched  near  the  lane 
incurved  beak,  becoming  tangential] y  straight  towards  the 
front,  which  ia  eauialud  at  the  margin  into  a  deep  sinus 
(btaiaaate  whea  oM).  Brachial  valve  flattened  in  the 
■wabaaml  half,  with  lateral  margins  abruptly  deflected  at  right 
anglra  towarda  the  other  valve,  becoming  gradually  depressed 
in  the  ■audle  towarda  the  narrowed  front ;  in  old  specimens 
the  aaDaial  leprnaaina  ia  divided  by  a  wide  alight  convexity. 

Foresaw  moderate,  del  tidium  tripartite,  the  narrow  middle 
portion  convex ;  beak  ridgea  moderate,  angnlated. 

Surface  amooth,  with  moderate  lines  of  growth.  Mesial 
anrtam  about  paw,  half  the  length  of  the  ibell.  Length,  2* 
inches.     (Abridged  from  the  original  diagnosis.) 

A  few  large  terebratnlidB  obtained  at  Mannum  seem  to  agree 
generally  with  the  «xample  of  W.  Oarioauu,  represented  by 
the  woodcut  oat  p.  1L  The  least  imperfect  of  them  is  shown 
by  fig.  4.  pi.  i. 

A  fragment  of  the  nmboaal  half  of  a  large  brachial  vain 


a  some  peculiarities  of  the  rostral  boas.  The  hinge  plate 
m  Broad  and  deeply  concave,  the  cardinal  process  is  deeply 
tripartite ,  the  central  lobe  erect,  thick,  and  compressed,  the 
laterals  are  iliisisalfi,  lamellar,  and  confluent  with  the  crura). 
(Ft  ix.  fig.  7.) 

A  single  qnM'i"i— ■  of  another  large  terebratnlid  (fig.  4,  pL 
:x.),   though  dines  ing  greatly  in   ita  wide   and   deep   mens! 
resaion,  ia  provisionally  lefeiied  to  this  species. 

ariawav — Lower  Murravian,  rare  in  raggy  liine- 
.(TWa). 

Miocene  Tertiary,  Corm  Bay,  Geelong ;  Jan  Juc  (abundant), 
more  rate  at  Muddy  Creek  (McCoy). 

Dimmtimt  of  the  specimen,  fig.  4,  pL  X:— Length,  2-65 
inches ;  breadth,  18  inch  ;  thickness,  1-6  inch.  Of  the  variety, 
fig.  4,  p.  ii)  :— Length,  « ;  breadth,  2  ;  thickness,  12  inches. 
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general  resemblance,    W.  tuMata  in  at  once   known  Vy  ail 
incurred,  minutely  perforated  beak.  1 

Locality  and  Horizon. — Bare  in  the  Tel  tow  Polysoal  calfftw  1 
unda,  forming  the  base  of  the  ana  cliffs,  south  aide  of  WUhap  \ 
Jetty,  Aiding*  Bay  ;  and  rough  shelly  limeatonea  at  Surveyon  I 
Point  and  Stansbury,  Torke'a  Peninsula,     Many  example*. 

Tarsbraiuttn*  Soosiaxi,  ««.*»,   Fist*  mL,  las.  la-u. 
Shell  pentagonal,  about  half  aa  long  again  at  wide,  broaden  I 


about  the  middle,  tapering  gradually  towards  the 

front ;    aides   and   front   ■lightly    curved.     Peduncular  raft* 

uniformly   convex,   with   a   alight   median    depression   in  da 


anterior  naif  of  the  valve.  Brachial  valve  moderately  convti. 
Surface  ornamented  with  very  nnmeroua  radiating  rounded 
ribs,  which  are  repeatedly  bifurcated ;  the  interspaces  rather 
narrower  than  the  breadth  of  the  ribs ;  the  entire  surface 
crossed  by  close-set  concentric  lines  of  growth ;  the  riba  about 
the  margins  of  the  umbonal  regions  with  imbricating  scale*. 

Hinge  line  narrow,  arched ;  beak  moderate ;  foramen,  in  the 
adult,  complete,  circular,  moderate,  laterally  margined  by 
small  deltidial  plates. 

Loop  that  of  Tercbrotitlina. 

Dmauiont. — Length,  1'2  inch ;  breadth,  "75 ;  thickness. 

Observation!. — T.  Scoulari  belongs  to  the  group  typified  by 
T.  eaput-aerpentu,  from  which  it  differs  in  being  more  depressed 
and  attenuated  towards  the  front,  and  in  baring  the  ribs  and 
concentric  lines  more  numerous  and  finer;  the  form  of  the  loop 
is  also  different.  In  shape  it  closely  agrees  with  T.  Japonic; 
as  also  to  the  recent  Australian  species  T.  tanceBmtm.  from 
the  latter  it  differs  in  its  more  pentagonal  outline,  less  innrtr* 
valves,  and  coarser  ribbing ;  characters  which  are  very  pro- 
nounced in  the  young.  The  annulus  of  the  loop  of  T.  Seowori 
is  rather  subcircular ;  it  is  smaller  and  more  contracted  than 
that  of  either  of  the  above. 

The  specific  name  ia  in  compliment  to  Mr.  Gavin  Secular, 
who  has  so  ably  worked  out  the  geology  of  Muniio  Para. 

Locality  and'  Habitat. — Bare  in  the  Upper  Moravian,  near 
Morgan,  and  at  Muddy  Creek,  Victoria  \Tatt).  Common  in 
the  Middle  Murravian  white  caldferous  sand  rock.  Not  un- 
common in  the  glauconitic  limestones  of  Aiding*  Bay  (Date). 
Bare  in  the  Muloowurtie  clays,  Torke's  Peninsula  (Teppor). 

TarebratuUna  Davidson!,  KthsHdg..    PL*!.,  ft*>  **-«. 

Btf.— T.  (?)  Dsmdsoni,  Annals  and  Mag.  of  Nat.  Hist,  1876; 
1. 1,  f.  1,  p.  16. 

"  Shell  small,  oral,  flattened,  tapering  towards  the  beak, 
rounded  towards  the  front ;  lateral  margins  in  one  plane,  not 


£    Auous.     Peduncular  valve  slightly  convex,  with  the  beak  but 
"iftle  produced,  truncated  by  a  slightly  oblique  foramen  more 
...» leas  below  the  apex  of  toe  beak,  excavated  out  of  its  sub- 
'■■Pance,  and  completed  by  the  two  small  deltidial  plates  and  the 
'•**mbo  of  the  brachial  valve.    Brachial  valve  almost  flat,  wit' 
*y,fiie  slightest  indication  of  a  mesial  sinus  in  the  front;  hinf 
A""1  ine  a  little  arched.    Surface  of  both  valves  ornamented  wit 
^sxge  number  of  fine  radiating  ribs,  occasionally  bif  urea' 
;*    ,nda  few  concentric  lines  of  growth;  margins  crenulat 

W?  ;    The  founder  of  this  species,  being  unacquainted  , 
**  internal    portions,  placed   it   with  a    doubt    in    t\> 
**  Terebratullna,  but  having  seen  the  loop,  which  offers 
"^'character,  I  can  confidently  refer  it  to  that  genus. 
***      The  shell  is  conspicuous  from  its  almost  hemisph' 
A**  the  peduncular  valve  being  strongly  convex  and 
J* 7  valve  flat,  or  with  a  slight  medial  depression.    T 
i&  are  usually  somewhat  thick  and  crowded,  are 
d&  nodulated  towards  the  front  by  strong  lines 
<**'  edge  of  the  valves  is  conspicuously  crenulate, 
&:      Dimensions  of  a  large  and  narrow  specif 

width,  '35.    One  of  the  ordinary  size  gives— 

*3 ;  depth,  '28  inch. 
i  ? '       Locality  and  Horizon. — This  is  one  of  t> 
k?    of  our  palliobranchs,  though  not  gene^ 
W    commonly  the  valves  are  widely  gaping 
yf        In  the  Upper  Murravian  beds  nef 
*jf    Murray  and  cotemporaneous  beds 
<f*     Hamilton,  Victoria  (Tate). 
&        In  the  Lower  Murravian  at  y 
£'     coralline  limestone  at  Mount  Ga 
*f         In   the  glauconitic  limeston 
ft-      ponding  beds  at  Surveyor's 
'      Peninsula  (Tate). 

?  Terebratullna  lenticular 

''•  Shell  small,  broadly  or 

f       Brachial  valve  regularly 
*       valve,  which  is  modera* 

the  middle  line  toward 

numerous  rounded,  b: 
1        the  front,  and  with 
i         towards  the  same 

narrow,  slightly  r 

spicuous. 

Dimensions. — T 

inch. 


if 


OUernaliotu. — This  ipecitw  is  with  tome  difficulty  to  be  dis- 
tinguished  from  T.  Slee&oeki,  Schloenbach,  from  the  Upper 
Chalk  of  Hanover  and  Oligocene  of  Saxony,  as  it  resembles  it 
in  thane  and  ormentation.  T.  Icnticvlari*  differs,  however,  in 
its  arched  hinge  line,  smaller  and  obtuse  beak,  and  in  the 
limited  development  of  the  deltidium. 

Locality  and  Horizon. — Abundant  in  the  glauconitic  lime- 
stones, north  of  Blanche  Point,  Aiding*  Cliffs  (Tate),  and  in 
the  yellow  clave  at  Muloowurtie,  Torke's  Peninsula  (Tepper). 

Terebratulina  triangularis,  «p«.  *ov.    Plata  riii.,  figs.  7o — id. 

Shell  triangularly  ovate,  a  little  longer  than  wide ;  widest 
at  about  the  anterior — third  ;  front  and  sides  rounded.  Sur- 
face ornamented  with  acute  ribs,  bifurcating;  interspaces 
linear,  fimbriated  by  imbricating  lines  of  growth.  Brachial 
valve  Cattish,  slightly  convex  in  the  posterior  part,  with  a  faint 
median  depression  towards  the  anterior,  which  produces  a 
faintly  sinuous  front  margin.  Peduncular  valve  regularly 
convex.  Beak  prominent,  acute ;  binge  line  narrow  and 
straight ;  foramen  longitudinal,  large,  and  triangular. 

JXmmnont, — Length,  '35  inch ;  breadth,  -8  inch  ;  depth,  -15 
inch. 

Locality  and  Horizon. — In  the  marls  at  Blanche  Point, 
Aldinga  Cliffs,  and  in  the  chalky  limestone,  Bunda  Cliffs?  Great 
Australian  Bight. 

Tersbratella  Teppsri,  «px.  *m>.    Plats  ».,  ttgs.  6o— 8e. 

Bounded,  moderately  inflated,  smooth,  with  concentric  lines 
of  growth.    Front  margin  plane. 

Brachial  valve  regularly  and  moderately  convex  to  nearly 
flat.  Peduncular  valve  inflated  and  medially  subangulateu. 
Beak  broad,  blunt,  foramen  large,  deltidia  small,  separate. 

Loop  imperfectly  known ;  but  so  much  as  remains  in  the 
sole  specimen  which  has  been  found  to  afford  internal  charac- 
ters is  clearly  that  of  Terebratella.  The  medial  septum  is 
remarkably  short,  being  leas  than  one-third  the  length  of  the 
valve. 

This  species  belongs  to  the  group  typified  by  the  recent  New 
Zealand  T.  rubicunda,  Solander,  for  which  it  cannot  be  mis- 
taken. 

Dimension*. — Length,  '85 ;  breadth,  '8 ;  thickness,  '45  of  an 
inch. 

Locality  and  Horizon. — "  Muloowurtie  Clays,"  near  Ardros- 
san,  Torke's  Peninsula  (five  examples).  Collected  by  Mr. 
Tepper,  to  whom  the  species  is  dedicated.  For  an  account  of 
the  geology  of  the  Muloowurtie  Cliffs  see  his  paper  Trans,  of 
this  Society,  vol.  ii.,  p.  74. 
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rtjcitell*  (T)  pwrtagmiaHs,  g«. «—»   Plats  ix.,  figs.  «•-». 

Shell  small,  obtusely  pentagonal,  longer  than  wide,  broadest 
About  H*e  middle.  Valve*  moderately  convex,  flattened  along 
the  middle;  surface  marked  with  imbricating  lamella  concen- 
tric with  the  lines  of  growth. 

Beak  large,  rather  produced,  obtuse ;  foramen  large,  oblong, 
incomplete ;  deltidial  pieces  small.  Interior  unknown,  but  the 
shell  is  placed  in  the  genus  HhrebratMa,  because  of  its  incom- 
plete foramen,  and  general  resemblance  to  T.  rubicwnda  and  its 
allies. 

Dimension*.— Length,  *65 ;  breadth,  *5  ;  thickness,  '85  of  an 

inch. 

Locality  and  Horizon. — Glauconitic  limestone,  north  side  of 
Blanche  Point,  Aldinga  Bay.    Two  examples. 

Terebratella  forculifera,  *pee.  nov.   PlatexL,  figs.7o— 7* 

Shell  orbicular-oral,  a  little  longer  than  wide;  side  and 
front  margins  in  one  plane.  Valves  moderately  convex,  the 
peduncular  valve  a  little  the  deeper,  obtusely  carinated  in  the 
rostral  half.  Surface  smooth,  with  a  few  concentric  lines  of 
growth ;  conspicuously  punctate  under  a  lens. 

Beak  small,  erect,  depressed  with  strong  ridges ;  truncated 
by  a  small  triangular  foramen ;  deltidial  pieces  rather  large,  dis- 


Septum  less  than  half  the  length  of  the  valve.  Loop  doubly 
attached,  first  to  the  diverging  portions  by  transverse  processes 
from  the  end  of  the  septum,  and  secondly  by  a  forked  process 
which  unites  the  abruptly  truncated  terminal  bend  of  the  loop 
to  the  summit  of  the  extremity  of  the  septum.  I  have  no  less 
than  five  specimens  showing  this  peculiar  conformation  of  the 
oop. 

JHmenoion*. — Length,  *65 ;  breadth,  *55 ;  depth,  *8  of  an  inch. 

Observation*. — Externally  the  species  resembles  Terehratnla 
Aldvngco  and  Waldheimia  imolita,  but  may  be  recognised  by  the 
form  of  its  incomplete  foramen. 

Locality  and  Horizon. — In  the  glauconitic  limestones,  Blanche, 
Point,  Aldinga  Bay.    Six  examples. 

Terebratella  (T)  Woodsll,  *p*c.  nop.   PL  ix.,  fip.  10»— lfe. 

Sef. — Waldheimia  Corioensis,  Trans.  Royal  Society,  N.8.W. ; 
p.  79,  fig.  3a— 8c,  1878. 

The  Kev.  Mr.  Woods  referred  a  small  shell  with  a  deep 
depression  on  the  smaller  valve  from  Table  Cape  to  W. 
Cbrioensis,  McCoy.  But  until  young  shells  of  that  species  are 
known,  it  would  be  well  to  regard  the  identification  as  bad. 
The  only  palliobranch  from  our  Tertiaries,  which  possess  a 
mesial  depression  and  somewhat  similar  shape  to  it  is  tne  young 


■bell  of  MagateUa  compta,  but  the  beak  and  foramen  of  tie 
latter  are  very  small.  The  excellent  figures  of  the  aperies, 
drawn  by  Mr.  E.  M.  Johnston,  which  I  hare  had  reproduced, 
show  a  large  incomplete  foramen,  and  may  therefore  indicate 
a  young  Terebratula  or  allied  form.  If  the  shell  be  an  adult, 
then  it  probably  belongs  to  'Jbrebrtttolla,  where  I  hare  ventured 
to  place  it. 

Locality  and  Roriaon. — Miocene  strata.  Table  Cape,  Tasmania 
(Johnston). 

GENUS    MAGASELLA,    Dam. 

The  four  following  species  are  referred  to  Hagatella,  because 
of  the  strong  resemblance  they  bear  to  Terebratetia  (/)  Cvming- 
iana,  now  transferred  by  Mr.  Davidson  to  Dall's  genua,  whose 
description  has  not  yet  reached  me.  They  agree  externally  in 
having  a  prominent  beak  with  a  small  foramen  and  the 
deltidium  blended  with  the  shell;  the  loop  presents  the 
characters  of  Terelratslla,  whilst  in  others  it  seems  to  be 
related  to  that  of  Maga». 

v.p»n.  compta;  Sowstbj.    PI.  x.,  flgs.  6a— 6s. 

Bef. — Terebretolla  compta,  Sow.,  in  Strexlecki's  Phy.  Deac  of 
N.S.W.,  Ac.,  1815,  p.  297,  1. 19,  f.  4  (Hon  WoodB'  Geol.  Obi. 
S.  Aust.,  p.  74, 1862). 

Terebratolla  compta,  Woods,  Trans.  Phil.  Soc.,  Adelaide, 
f.  ia—b  (T  mm  4o-  *),  1866.  (No*  Etheridge,  jun.,  Ann.  and 
Mag.  Nat.  Hist.  t.  2,  f.  5,  p.  19, 1876.) 

"  Shell  smooth,  thin  trapesif  orm ;  lateral  margins  sub- 
incurred,  anterior  margin  small  obtuse.  Hinge  area  large,  with 
a  longitudinal  depressed  line  at  either  side.  Brachial  ni.n 
triangular,  rounded  slightly,  truncated  in  front  with  a  small 
median  sinus ;  peduncular  valve  faintly  keeled.  Foramen 
terminal,  small,  and  round." — Sowerby.  To  which  description 
Mr.  Woods  has  added  brachial  valve  sub-cordif  orm,  flat,  and 
both  valves  marked  with  concentric  lines  of  growth. 

The  young  is  nearly  circular  in  outline,  with  a  marginal 
median  sinni  in  the  brachial  valve ;  beak  and  foramen  small, 
with  little  or  no  deltidial  area. 

The  loop  is  only  known  by  one  example  (fig.  6s)  ;  compared 
with  that  of  M.  O*mi*gia*o,  the  following  differences  are 
observable : — In  X.  Oummgiama  the  erect  ana  thick  projection 
of  the  septum  has,  in  reality,  two  distinct  slender  loop* 
attached  to  it.  But  in  the  example  before  us  the  loop  at  us 
reflection  is  broadly  expanded,  and  embraces  the  elevated  part 
of  the  septum ;  it  then  extendi  into  an  almost  complete  circle- 
It  thus  has  considerable  analogy  with  that  of  Magat  (aw« 
ttrictu).      The    different    dispositions   of    the   loop   in  M- 
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Cuminpiana  and  M.  compta  arise  from  the  relative  massiveness 
of  the  septum  and  loop  ;  in  the  former  the  slender  loop  is  lost 
in  the  excessively  stout  septum  along  which  it  may  be 
considered  to  be  decurrent,  till  it  becomes  again  free,  and 
forms  the  second  annulus ;  whereas  in  M.  compta  the  septum 
is  lost  as  it  were  in  the  much  greater  mass  of  the  broad 
lamella*  of  the  loop,  and  the  loop  seems  to  be  only  once 
attached  to  the  septum. 

JKmension*  of  a  larger  specimen : — Length,  '9;  breadth,  '7  ; 
depth,  *5  of  an  inch. 

Observation*. — M.  compta  being  the  oldest  described  among 
the  related  forms  need  not  here  be  compared  with  them ;  its 
salient  characters  may,  however,  be  pointed  out.  Tranezif  orm, 
contracted,  depressed  and  biangulated  in  front;  hinge  line 
straight,  very  broad ;  beak  suberect ;  deltidial  area  very  large. 
The  species  has  hitherto  been  almost  unknown  except  by 
Sowerby's  figures  and  descriptions,  as  the  common  shell  which 
ib  commonly  referred  to  it,  is  a  distinct  though  allied  species. 


shown  by  figs.  4td  and  4*  belong  to  the  same.  A  comparison  of 
the  original  figures  of  T.  compta,  and  those  of  T.  compta, 
Etheridge,  op.  cit.,  cannot  fail  to  convince  one  that  two  species 
axe  represented  by  them. 

Locality  and  Horizon. — Not  rare  in  the  Lower  Murravian 
beds  at  Mannum  on  the  B.  Murray,  and  near  Callington,  on 
the  Br.  Bremer.  Bare  at  Stansbury,  Surveyor's  Point  (Tate), 
at  Muloowurtie,  Yorke's  Peninsula  (Topper)  ;  Mount  Gambler, 
South  Australia,  and  Portland,  Victoria  (Wood*). 

The  types  were  obtained  "from  a  raised  beach  at  Point 
Fairy,"  on  the  Cape  Otway  coast,  Victoria ;  but  as  in  other 
instances,  Strezlecki  mistook  our  Older  Tertiary  deposits  for 
Post  Tertiary  beaches. 

Mac&sella  Woodsiana,  *pec.  won.   Plata  x.,  figs.  8a— 84. 
S*n. — Terebratella  compta  (pars),  Woods,  loc.  cit.,  fig.  4c — ie 

id.,  Etheridge,  loc.  cit.,  1876. 

Shell  pyrif  ormly  ovate,  longer  than  wide,  margins  flexuous. 
Valves  unequally  convex,  peduncular  valve  much  the  deeper, 
which  is  longitudinally  and  obtusely  carinate.  Bracniai 
valve  regularly  convex  in  the  umbonal  half,  medial  depressed 
towards  the  front. 

Beak  broad  and  stout,  slightly  incurved  and  truncated  by  a 
nearly  transverse  circular  foramen  of  moderate  dimensions. 
Hinge  line  much  arched,  beak  ridges  sharply  defined,  enclosing 
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a  large  triangular  area,  somewhat  concave  except  where  inter- 
rupted by  a  broad  medial  longitudinal  ridge. 

Surface  with  concentric  strife  and  a  few  ridges  of  growth ; 
teat  thin,  conspicuously  punctate. 

A  portion  of  the  loop  has  been  illustrated  by  Mr  Btheridge, 
and  rery  little  more  of  the  interior  of  the  adult  shell  than  ia 
there  shown  is  known  to  me,  though  a  great  number  of  speci- 
men* hare  been  sacrificed. 

In  the  adult  the  medial  septum  is  continued  to  near  the 
front  of  the  valve,  and  at  about  half  its  length  it  gives  off  on 
each  side  a  flatly  expanded  process  by  which  it  is  connected 
with  the  diverging  portions  of  the  loop.  The  septum  doee  not 
appear  to  hare  been  elevated,  as  in  M.  Cmminguma.    If  the 

riimen  to  which  the  following  description  refers  belong*  to 
Woodtuma,  then  little  remains  to  complete  our  knowledge 
of  the  interior  of  the  species.  Mr.  Woods  writes : — "  Septum 
round  and  solid,  lamella)  of  loop  widening  to  the  point  of 
attachment,  becoming  again  contracted  at  the  reflection,  and 
then  extending  into  an  almost  complete  circle  with  a  slight 
projection  towards  the  hinge." 

Ill  young  specimens  the  septum  assumes  different  forma,  an 
I  have  proved  by  the  examination  of  more  than  a  dozen  speci- 
mens from  the  River  Murray  cliffs  and  Muddy  Creek.  In  one 
from  near  Morgan  the  septum  is  actually  adherent  to  the 
opposite  valve,  and  the  loop  shows  the  same  disposition  as  in 
M^ctmpta  (pi.  x.,  fig.  60).  Between  this  form  of  septum  and 
that  of  the  adult  every  possible  gradation  is  exhibited. 

JHmomUm*. — Length,  -75 ;  breadth,  *56 ;  depth,  '•  of  an  inch. 

Obtorvatiotu.  —  Magatetta  Woodtuma  bears  a  considerable 
external  resembance  to  the  recent  M.  Cawtaytofta,  but  differs 
in  ite  less  trapezoidal  shape,  and  in  the  greater  breadth  and 
height  of  the  deltidial  area.  Internally  the  characters  are 
■widely  different  in  detail,  and  the  thick  mesial  ridge  in  the 
interior  of  the  peduncular  valve  of  M.  Cummgiama  is  peculiar 
to  that  shell.  The  Fort  Jackson  specimens  of  MagatAla  pre- 
sented by  the  Rev.  Mr.  Woods,  who  directed  my  attention  to 
the  similarity  between  it  and  the  Mount  Gambler  fossil,  seems 
to  me  to  agree  better  with  Reeve's  Bouekardia  fb\da  than  with 
TerebntUlla  Ouminaiana,  but  which  Mr.  T.  Davidson  believes  to 
be  only  a  varietal  form  of  the  latter. 

Locality  and  Horizon. — Upper  Murravian,  near  Morgan,  and 
at  Muddy  Creek  (Tate)  ;  Lower  Murravian,  at  Morrundi,  on 
the  Biver  Murray,  near  Blanchetown ;  Mannum ;  and  near 
Callington  (Tate).  Mount  Gambier  (Woods  &  Tate).  Yellow 
calciferous  sands,  Aiding*  Bay ;  and  at  Stanabury  (Tate). 


wmnttni  Tsntaoni,  wwh.  put.  *l,  a*  b*— fc. 

Befermee.— Terebratella  Tenisoni,  Trans.  Phil.  Soc.,  Adel- 
aide, 1865,  t.  ii,  figs.  5a,  5ft,  and  6. 

"  Shell  elongated,  usually  convex.  Peduncular  valve,  trapeii- 
f  onn,  keeled  deeply,  and  terminating  in  a  notch  at  the  anterior 
margin.  Brachial  valve  orbicular  and  tapering  to  a  point 
which  fits  into  (he  notch  on  the  other  valve.  Beak  obtuse, 
deltidium  striated,  foramen  oblong. 

*'  Septum  thickened,  curved,  and  produced  to  a*  to  touch  the 
opposite  valve ;  attachment!  of  the  loops  at  the  centre,  and 
nearer  to  the  shell  than  to  the  edge  of  the  septum.  Muscular 
impressions  deep.  Hinge  and  crura  sloping  away  from  (he 
septum,  with  a  deep  sinus  in  the  centre. 

"  Sixe,  variable,  but  adult  specimens  07,  breadth  04  of  an 
inch. 

"This  curious  species  has  strong  points  of  resemblance  to 
T.  Ewmrii,  but  whose  individual  characters  are  very  distinct. 
In  both  the  septum  is  produced  so  as  to  touch  the  opposite 
valve."— Woods. 

Locality. — Mount  Gambier  and  Portland  (Woods). 

"KfllflfTlIn  flufimilfff,  y*  ""     Plats  x.,  ngs.  8*— 5e. 

Shell  oblong-ovato,  margins  of  aides  convex  in  the  middle. 
Peduncular  valve  very  convex,  obtusely  carinated  along  the 
middle,  sides  convex  becoming  fiat  or  slightly  concave  near  the 
lateral  margins.  Brachial  valve  regularly  convex  in  the 
umbonal  half,  with  lateral  margins  abruptly  reflected,  becoming 
abruptly  and  considerably  depressed  towards  the  narrowed 
front. 

Beak  depressed,  truncated  by  a  minute  foramen  ;  deltidial 
area  broad  and  concave ;  beak  ridges  well  defined. 

Surface  with  a  few  lines  of  growth;  malleated  punctate 
under  a  lens. 

Mesial  septum  thick,  about  half  the  length  of  the  valve, 
abruptly  produced  so  as  to  touch  the  opposite  valve ;  diverging 


lame-lite  of  loop  nearly  parallel,  connected  by  short  transverse 
processes  to  the  point  of  origin  of  the  septal  projection ; 
thence    continued    beyond    for    about    half    as    far    again, 


widening  at  the  inflection,  and  apparently  becoming  attached 
near  the  apex  of  the  septal  projection. 

JHmontion*. — Length,  '15  ;  breadth,  *S  ;  depth,  '27  of  an  inch. 

Observation*. — The  reflection  of  the  lateral  margins  of  the 
valves  is  a  character  belonging  to  the  adult  shell.  In  its 
young  state  it  resembles  M.  eompta,  and  somewhat  J£.  Wboanmo 
at  the  same  stage  of  growth,  but  is  at  once  distinguished  by  it* 
beak  and  its  nuuleated  test. 


Locality  and  KorvuM. — In  the  glaoconitie  limestone!  Blanche 
Point,  Aiding*  Bay.    Nine  examples. 

Theddium  anitrale,  ipse.  *ot>.   Plate  Ix-,  fig*.  »•— 8t 

Shell  minute,  one-eighth  of  an  inch  in  diameter,  triangulawr- 
ovate,  inequilateral,  attached  by  the  umboual  surface  of  the 
peduncular  valve.  Surface  smooth,  conspicuously  punctate, 
and  ornamented  by  a  few  thick  folds  of  growth. 

Brachial  valve  flettish  ;  hinge  line  straight,  but  interrupted 
in  the  middle  by  a  small  subquadrate  cardinal  process ;  interior 
unknown. 

Peduncular  valve,  inflated  and  produced  at  the  umbo,  whieh 
is  obliquely  truncated  by  the  surface  of  attachment ;  interior 
with  coarse  radial  stris,  which  crenulate  the  thin  margin. 
Hinge  teeth  prominent.  Within  the  umbonal  cavity  is  a  cup- 
shaped  cavity  for  the  attachment  of  the  adductor  muscles, 
divided  longitudinally  by  a  septum,  which  is  continued  half  as 
far  again  beyond  it. 

This  notice  is,  I  believe,  the  first  record  of  the  occurrence  of 
the  genus,  either  recent  or  fossil  in  the  southern  hemisphere. 

Locality  and  Horizon.— In  the  Miocene  strata  at  Muddy 
Creek,  from  which  I  obtained  one  perfect  shell  and  four 
peduncular  valves. 

Bhynchonslla  squamosa,  Hntton.    PL  fx.,  fig*.  So — 96. 

Sef.— Cat.  Tertiary  Molluscs,  of  New  Zealaudj.  87,  1878. 

fyn.— Bhynchonella  ccelata  (McCoy,  MS.),  Woods,  Trans. 
Boy.  Soc,  N.S.W.,  p.  77, 1878. 

Bhrnchonella  lucida,  McCoy,  M.S.  (urn  Gould,  I860). 

"Shell  irregular,  more  or  less  orbicular  ;  valves  inequaL,  the 
ventral  flatter  with  a  deep  groove ;  dorsal  valve  very  convex  ; 
both  with  fine  radiating  scaly  stris.  Length,  '7 ;  breadth,  '75 ; 
height,  '5.  Easily  distinguished  from  S.  nigrieant  by  its  more 
numerous  stria)." — Hutton. 

Remark*. — The  task  of  establishing  a  correct  synonym  of 
manuscript  names  is  one  that  is  very  properly  unattempted  by 
monographers ;  but  in  this  instance  the  manuscript  names  of 
McCoy  have  a  fictitious  value  from  the  fact  that  they  have  been 
published  with  such  remarks  as  may  lead  up  to  their  identifica- 
tion. The  Bhynchonella  found  at  Table  Cape,  Tasmania,  was 
pronounced  by  Tenison  Woods  (Trans.  Boy.  Soc.  Tssm.,  p.  15, 
1874)  to  be  identical  with  S.  lucida  at  McCoy,  common  in  the 
Geelong  Miocene  beds  ;  subsequently  we  find  the  same  author 
(Trans.  Roy.  Soc ,  N.S. W.,  1878)  referring  to  it  as  S.  catlata, 
McCoy.  Doubtless  the  two  names  have  been  given  to  the  same 
shell ;  and  it  is  probable  that  the  change  of  denomination  was 
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I  by  the  knowledge  of  the  prior  occupation  of  the 
Imetda  by  a  recent  shell  described  by  Gould  in 
1860* 

The   identity  of  R.  ecelata  with  S.  tq mmm,  Hutton,  rest* 

upon  the  characters  giren  to  it  by  Mr.  Wood*,  and  upon  the 

observation*  of  Mr.  Davidson  published  therewith  (op.  cit.  p.  77). 

"Bounded  trigonal,  with  a  atrong  mesial  fold,  with  many 

fine  imbricating  ribs." — T.  Woods. 

"  A  most  beautiful  species,  very  closely  related  to  S. 
nigrieam*j  from  New  Zealand.  Some  examples  in  external 
shape  cannot  be  distinguished,  but  I  have  not  observed  on  any 
recent  R-  nigrwant  such  prominent  and  strongly  marked 
imbricated  stria.  The  fold  and  sinus  seem  more  strongly 
marked  on  the  fossil  form.  The  ribs  also  seem  smaller  or  more 
delicate  than  on  real  nigricans." — T.  Davidson. 

It  will  be  observed  that  Mr.  Davidson  uses  the  same 
characters  to  distinguish  the  fossil  from  the  recent  S.  niarioamt 
aa  Prof.  Hutton  had  previously  employed  in  founding  the 
species  S.  tquamota. 

Ttacalitg  and  Horizon. — In  the  glauconitic  limestone,  north  of 
Blanche  Point,  Aiding*  Cliffs  (2ato)  ;  yellow  clays  of  Muloo- 
wnrtie  (Ibpjwr),  and  at  Stanabury  (TbU),  Torke  s  Peninsula ; 
on  the  R.  Bremer,  at  Salem,  near  Callington  {'Tate). 

Muddy  Creek,  Hamilton  {Tate),  and  from  several  Miocene 
beds  in  Victoria  (XeOog)  ;  Table  Cape,  Tasmania  (2*.  Wood*)  • 
Oamaxu  Formation  (Eocene)  Broken  River,  New  Zealand 
(Hatffofi). 


Expluuxiov  or  Puts*. 

fla.ii- vn. 

Fig.  1.    Watdksimia  peetoraKi,  natural  sues.    Aiding*,    a  and  ft, 

two  views  of  an  adult  shell ;  e  and  d,  id  of  a  young  shell. 
Fig.  2ft-b.   WoldJteimia  Areata,  natural  size.     Aldinga. 
Fig.  S.    Waidkamia  tujfUta,  natural  size.    Surveyor's  Point. 
Fig.  4.    Terebratulina  Icnticularu,   much    enlarged.      Aldinga. 

a,  brachial  valve ;  6,  lateral  view  of  both  valves ;  e,  front 

view. 
Fig.  5.   TerebratMla    bnibom,    a-b,    two    views,    natural    aUc. 

Edithburgh. 
Fig.  6.    Waidkeimia   Tataama,   a~b,   two    views    of    the    same 

specimen,  natural  aire.    Aldinga. 

*  This   spsslas  is  daasritwd  as    "  Ma-ebealsr— sate  the  less  ndlatsty 
striatsd,"  sad  ass  no  sntlofj  wtth  oar  fossil. 


Plats  T1TL 

Fig.  1.   Waldheimia  Maeleani.    Blanchetown.   a-b,  two  Tiews   of 

the  nine  specimen,   natural  sue ;   c,  brachial  r*lre    of  a 

young  shell,  natural  size. 
Fig.  2.   Waldheimia  fimbriate.    Aiding*.     «-b,  two  views  of   tibe 

same  specimen,  natural  size. 
Fig.  8.  Tertbratulina  Shoulari.    Blanchetown ;  «,  brachial  rmlve 

natural  size;  b,  enlarged  Tier  of  portion  of  the  same; 

0,  slightly  enlarged  view  of  the  loop  of  another  specimen ; 

d,  a  young  shell,  slightly  enlarged. 
Fig.  4.  Waldheimia  nfffhtm ;  lateral  riew  of  specimen,  natural 

size,  plate  vii.,  fig.  8. 
Fig.  5.  Terebratula  vitreoide*  ;  a-b,  two  riews  of  the  same  speci- 
men, natural  sise.     Aiding*. 
Fig.  6.   Waldheimia  Tnteamn ;  a-e,  three  riews  of  a  biplieated 

example,  natural  die.    Aiding*. 
Fig.  7.  ZWveroteiuM  triamptlarit,  slightly  enlarged ;  a-e,  three 

riews  of  a  specimen  from  Aiding* ;  J,  brachial  r&lre  from 

Bunda  Cliffs. 
Fig.   8.   Waldheimia  divarioala ;    «-A,   two   views   of  the   same 

specimen,  natural  sue.    Mannum. 
Fig.  9.   Waldheimia  Jbhnttoniana ;  a-b,  two  riews,  natural   Bias. 

Aiding*. 

Pun  IX. 

Fig.  1.  Terebrat*la  ntbaanua ;  a-b,  two  riews  of  the  same  speci- 
men, natural  sise.    Bunda  Cliffs. 

Fig.  9.   WaldJteimia  Tateana,  natural  size.     Stan  ■bury. 

Ftg.  8.  Theeidium  tnutraU.  enlarged  riews.  Muddy  Creek. 
a,  brachial  ralre ;  b,  interior  of  peduncular  ralre,  a  portion 
of  the  hinge  area  has  been  rembred  to  show  the  adductor 
impressions ;  c,  lateral  riew  of  the  specimen,  flg.  8a. 

Fig.  4.  Waldheimia  Oorioentit,  McCoy  (?)  ;  natural  size.  Man- 
num (V) 

Fig  6.  TerebraUlla  pimtaaortalit ;  a-b,  two  riews,  natural  sixe 
Aiding*. 

Fig.  6.  Waldheimia  intolita,  natural  sizes ;  a,  from  Bunda 
Cliffs ;  ft,  from  Aiding*. 

Fig.  7.  Waldheimia  Ooriaentu ;  interior  riew  of  the  umbonal 

rt  of  a  brachial  ralre,  natural  sise.    Mannum. 
TerebraUlla  Tepperi.    Muloowurtie ;  a-b,  two  riews  of 
™  the  same  shell,  natural  size ;  e,  interior  of  brachial  ralre 
of  another  specimen,  natural  size. 
Fig  9.  EhynchoHella  tamamota,  natural  sizes  ;  a,  fragment  of  a 
peduncular    ralre,    B.    Bremer;    b,  perfect    shell    from 
Aiding*. 


Vig.  lO.  SPmirttMiaWooitii.  TaMeOape;  three views, natural 
size  (copied  from  drawings  of  the  original  by  Mr.  K,  M. 
Johnston). 

FunX 
Kg.    1-      Wkldieimia    Vmoentiotta,    natural     aire;     Surveyor's 

Point ;  a,  brachial  valve ;  b,  lateral  view  of  both  valves. 
"Fig.  2.    7\rrt&rat*la  Aiding*,  natural  size  ;  Aiding* ;  a,  brachial 

valve ;  b,  lateral  view  of  both  valve*. 
Fig.    8.     Magatdla  Woodnana.    B.  Murray  cliffs  j  a,  brachial 
waive ;  b,  lateral  view,  natural  size ;  e,  interior  of  brachial 
valve  of  another  specimen,  natural  aire ;  d,  lateral  view  of 
loop  and  septum  of  another  specimen,  somewhat  enlarged. 
Fig.  4.    JValdhetmia  Oorioervit,  natural  sue.     Mannnm 
Fig.  6.    MagateUa  Jefirmit.    Aiding* ;    a-b,  different  views  of 
the    one  specimen;   e,  interior  view    of   another.     All 
slightly  enlarged. 
"Fig.  6.   Magatella    eompta.    Mannnm ;  a-b,   two  views  of  the 
same  shell ;  o,  brachial  valve  of  another  specimen ;  d,  of  a 
third — all  natural  sises ;  *,  interior  view  of  a  young  shell, 
enlarged. 
Fig.  7.    TerebrattUa  tritnoide*,  natural  size.     Blanchetown.     a, 

brachial  valve  ;  b,  interior  view  of  the  same. 
Fig.    8.     Waidkeimia  Vincmtiana,    natural    size.     Surveyor's 
Point.    Portion  of  brachial  valve  removed  to  show  reflected 
lamellae  of  loop. 

Purs  XI. 

Fig.  1.  WdtdMmia  Qariboldiana;  a-e,  similar  views  of  three 
examples ;  natural  uses.     Blanchetown. 

Fig.  2.    Waldhmmia  Jhylori,  natural  size  (copied). 

Fig.  8.   Waldkemia  grandu,  natural  rise,    Blanchetown. 

Fig.  4.  id,  young  example. 

Fig.  5.  Magatella  Tmitomi;  a*,  natural  sises  (copied). 

Fig.  6.  Ibrebratmlina  Dacidtoni ;  «-«,  three  views  of  the  same 
■hell,  enlarged ;  Mannnm ;  d,  brachial  valve  of  a  very- 
large  example,  natural  site  (the  loop  is  preserved  in  this 
specimen);  Aldinga. 

Fig.  7.  Ter^raUUaJkraili^rtt.  Aldinga,  a,  brachial  valve  \  b, 
aide  view  of  the  same  shell— natural  sues ;  e,  interior  of 
the  brachial  valve  of  another  specimen. 

Fig.  8.    Wo tdheimia  CrvttMi,  slightly  reduced  (copied). 
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Miscellaneous   Contributions 

TO  THE 

Natural  History  of  South  Australia. 

zoology. 

Uwio  Stortii,  Adorn*  and  Angae,  "immense  quantities  of 
which  are  found  in  the  rainwater  holes  at  Umbum,  40  miles 
south  from  Feake;  natives  eat  them,  but  they  are  anything 
hat  palatable."  (J.  Chandler.)  The  species  was  described 
-from  specimens  collected  at  Newcastle  Waters  by  the  Stuart 
Trans-continental  party. 

Phtoa  mxtubata,  Beeve;  20  miles  from  Peake,  towards 
Lake  Byre.    (J.  Chandler.)  (E.  Tate.) 

Ctbjhxa  Ahgasi,  Prince ;  as  large  as  those  obtained  from  the 
Beedbeds,  exhibited  before  the  Society  January  7,  1879. 
Phtsa  Alios,  Reeve,  and  Unio  vittatits,  in  the  Biver  Onka- 
paringa,  at  Noarlunga  (Master  Molineux).  (B.  Tate.) 


BOTANY. 

Pulhts    collected    by    Mrs.    Bichards,    Corr.    Memb.,    at 
Fowler's  Bay: — 

Pi^agiahthub  OLOMEKATirs,  Benth. ;  previously  known  locali- 
ties are  "  south  coast"  and  near  Lake  Eyre. 

Acacia  hokalophylla,  A.  Oumn.  Beported  widely  dif- 
fused about  Fowler's  Bay.  The  ripe  pods  which  accompany 
the  specimens  contain  seeds  attached  by  a  very  long  and  bright 
red  funiculus.  The  funiculus  is  doubly  folded  on  the  sides  of 
the  seed,  and  is  detached  with  it ;  and  from  its  brilliant  colour 
is  supposed  to  serve  as  an  attraction  to  birds,  and  so  assist  in 
the  dissemination  of  the  species.  The  seeds  are  largely  fed 
upon  by  Cacatma  Leodbeotert.  The  species  extends  to  the  oasis 
ox  the  Bunda  Plateau,  and  northward  to  tho  Musgrave  Banges. 

SorAiruH  htstux,  B.  Br.  Baron  F.  von  Mueller  writes : — 
44 1  never  saw  this  rare  plant  before,  as  it  was  only  once  found, 
t**.,  in  1802,  at  Petrel  Bay,  by  B  Brown."  Some  of  the  par- 
ticulars he  asks  for  I  have  supplied  from  personal  observation 
made  during  my  exploration  around  the  Great  Australian 
Bight.     It  is  confined  to  tho  saudy  ridges  covered  with  mallee 
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which  alternate  with  the  loamy  and  grassed  flat* 
head  of  the  Bight  and  Colon*,  near  Fowler's  Bay. 
it  in  flower  on  January  27,  1879,  it*  large  pale  blue  corolla 
being  in  strong  contrast  with  the  yellowish  green  of  its  foliage; 
o  fruit*  »—-"■■> 


EuofOPHiLA.  causirouA,  F.  X.  This  ia  another  plant 
peculiar  to  South  Australia,  hitherto  known  from  Mount 
Greenly,  Dombey  and  Venus  Bays,  Em's  Peninsula,     lite 

Fowlers  Bay  specimens  represent  a  small  leaved  variety. 

THTSAinmrs  Battebi,  B.  St.,  previously  known  from  th« 
Adelaide  district.  (R  Tate.) 

Baron  F.  von  Mueller  reports  the  following  plants  collected 
by  Mrs.  Richards  at  Fowler's  Bay  and  vicinity : — Suymhrimm 
trUeetum,  Oaptella  eockUarima,  Oeoeoee%*  putill**,  Ptmaloa 
terjMfttijblial  Fornax  vmbellmta,  Alter  eatearetu,  A.  magnjftonu, 
XSmontrmm  oomctmm,  Hypoxi*  glabella,  Artknpodiwm  mams, 
Poa  leptda,  and  P.  noJeta. 

"  Among  a  few  plants  collected  by  Mr.  Tietkins,  at  Pedinga, 
in  the  same  district,  is  LimoteUa  Curdieaaa,  F.  M.  I  am  not 
sure  whether  it  has  been  noted  as  8.  Australian.  At  all  events 
we  did  not  get  it  from  a  place  so  far  west.  Also  Koe\ia 
fimbrieilota,  Lavatera,  Seliehrytum  Lawrmoella,  BrotiopkfUmm, 
and  Mat  temibarbaia."  (F.  T.  M.) 


The  following  places  quoted  under  South  Australia  in  the 
Flora  Australiensis  should  be  transferred  to  Victoria: — 
Skipton,  Forest  Creek,  Buffalo  Bange,  Plenty  Creek,  Fifteen- 
Mile  Creek,  Loddon  River,  and  Mount  Disappointment. 


Libt  of  Plahth  collected  by  Mr.  Chandler  at  Barrow's  and 
Tennant's  Creeks. 

A  collection  of  about  90  species  of  flowering  plants,  collected 
by  Mr.  Chandler  while  acting  as  Telegraph  Master  at  the  above- 
named  stations,  has  been  submitted  to  Baron  ron  Mueller, 
whose  determinations  here  follow.  The  collection  was  not 
made  in  the  interest  of  botanical  science,  and  in  consequence 
is  for  a  large  part  not  in  a  good  state  for  specific  determination. 
However,  it  is  of  value,  as  coming  from  a  district  which  was 
hitherto  unknown  botanically,  and  enables  me  to  enlarge  the 
geographical  range  of  several  species.  Barrow's  Creek  is 
situated  within  the  tropics,  lat.  21°  SC,  and  Tennent'e  Creek  is 
147  miles  further  north. 

Of  the  49  determined  species,  22  are  not  catalogued  for 
Tropical  South  Australia  by  Dr.  Schomburgk  in  his  "Flora  of 
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South  Australia.  They  are  all  the  Mabaeea,  Eoekia  villota, 
Patmloctjfli*  labteieoidet,  Psoralen  patent.  Glycine  elongate, 
Stsmvola  depmmporata,  Teeoma  atutralit,  Erainopkua  MacDoneUi, 
Cjfpem*  tquarrotut,  C.  deoonwotitut,  Cklori*  toarioaa,  Eloutine 
cmcuU*,  Xriraphu  mollit,  Andropogon  laniger,  Lappago  race- 
■memo,  J^erotu  rata,  PappopkortM  commune,  wid  Eriackne  obttua. 
Twelve  of  the  above  are  recorded  by  Dr.  Schomburgk  h  occur- 
ring in  the  extratropical  parti  of  the  province,  but  the 
remaining  ten  hare  no  place  in  his  lists ;  they  are — Sibiteua 
Stttrtii,  Goewgpimm  out  t  rale,  Teeoma  onetralie,  Oyperu*  tquar- 
rotut, JSriaekne  obttua,  and  Andropogon  laniger,  which  are  now 
known  to  extend  into  extratropical  South  Australia;  and 
Glgcitie  elongate,  Ogpenu  deeompotitut,  OUorie  tcariota,  and 
Peroti*  rata,  which  are  restricted  in  Australia  to  tropical 
regions.  (B.  Tate.) 

In  the  following  list  the  letters  b.,  t.  prefixed  to  the  specific 
names  refer  to  the  localities  Barrow's  Creek  and  Tennant's 
Creek  respectively : — 

rxxucu. 
t.  Corchorns  sidoides,  F.  M. 

XALVACBJS. 

b.  MalvftBtram  spicatum,  A.  Grog;  b.  Sida  corrugata, 
Lindley ;  b.t.  Abutilon  Fraseri,  J.  Hooker ;  I.  Hibiscus 
Sturth,  J.  Hooker;  b.t.  Qossypium  australe,  F.  M. 

EUPHOSBU0S& 

b.t.  Euphorbia  Drununondii,  Sou*. 

AMABANTHACE.E. 

B.  Ftilotus  obovatns,  F.  M. ;  n.  F.  incanus,  Fair. ;  b.  Achy- 
ranthes  aspera,  Linme". 

OmnroPODIAOMB. 
b.  Kocbia  villosa,  Lindley,  var. 

nooDU. 
b.  Trianthema  pilosa,  F.  M. 


B.  Crotslaria  dissiti  flora,  Bentham;  b.  Fsoralea  patens, 
Lindley ,-  b.  Indigofera  hirsute.,  Linni ;  b.  Glycine  elongata, 
F.  M. ;  b.  Erytnrina  vespertilio,  8w.  ;  B.  Petalostylis  labi- 
cheoidee,  M.  Br. 

raoraaoxA 

Grevillea  "Wickhami,  Meitm.    Forster's  Bange. 

CUCUKBITACKS. 

b.  CocnnuB  acidus,  Jaeq. ;  b.  Mnkia  scabrella,  Arnott. 


LOBUXUCU. 

B.  Loranthue   pendulue,     8ieb.,    tar.    cana    (L.    Quandaog, 
Lindl.). 

COMPOSITE. 

B.  Pterocaulon  sphacelatuB,  Bentk. ;  8.  Hclichrysum  apicu- 
latum,  De  Oaad. 

GOODEKOVIKfl. 

b.  Sctcvola  depauperate,  B.  Br. 

ABCLKFIADS. 

b.  Cynanchnm  floribundum,  B.  Br. 

C  ONTOLT  TJ  L  AC  E  M . 

b.  Ipomcea  eriocarpa,   R.  Br. 
b.t.  £  volvulus  linif oliua,  Linne. 

BIGHOiriACEX. 

b.  Tecoma  australis,  B.  Br. 

xxoHnnrcu. 

b.  Eremopfcila  Latrobei,  J*.  Jf. ;  MacDonnelli,   P  Jf,  rff*\; 
longifolia,  JlJf. 

A.CAVTHACK.K. 

B.  Jnaticia  procumbena,  Linnr. 

txaatsLaiACta. 
b.  Commelina  ensifolia,  B.  Br. 

CTi>BKACK£. 

b.  Cypenii  decompoutns  (P)  F.  M.;  C.  Bqnarrosus,  Ltnme': 

gbaktxkjl 
t.  Panicum    decompositum,    2?.    Br. ;    B.  Setaria    glanca, 
Beauvoir;   Lappago  racemoaa,   Wtlld. ;   Andropogon  laniger, 

De*/; ,-  Aristida  etapoides,  .ff.  J?r. ;  Anthistiria  cihata,  2M; 
Perotia  rara,  £.  i?r. ;  Pappophorum  commune,  jP.  JC  ;  Triraphis 
mollis,  ffi.  Sr. ;  Clitoris  ecariosa,  F.  M. ;  Bmurine  crnciata, 
Lamarck  ;  Eriachne  obtuaa,  B.  Br. 

FTXICEB. 

b.t.  Cheilanthus  tenuifolia,  She. 

PeOUABLE     CUKATITE     PlSOPEETIES     Of    MkIAXEPCA   OlCCnTATA. 

Somewhat  more  than  a  week  ago  Mr.  Earle,  of  Pine  Point, 

Muloowurtie,  mentioned  in  conversation  to  me  tbat  be  bad 
found  accidentally  great  relief  and  speedy  cure,  when  Buffering 
from  violent  catarrh,  by  crusting  between  the  teeth,  ana 
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swallowing  the  juice  of  the  green  leaves  of  a  certain  plant 
occasionally  occurring  in  patches  near  his  residence.  He  had 
advised  some  of  his  men  to  try  the  same  remedy  and  they  had 
experienced  the  same  salutary  result.  Pointing  the  plant  out 
to  mo,  I  found  it  to  be  Melaleuca  Mnoinata,  R  Br.  It  is  a 
shrub  with  a  woodv  stem  one  to  two  inches  in  diameter  and 
from  three  to  eight  feet  in  height.  The  branches  grow  straight, 
upright,  and  are  rather  slender ;  the  leaves  cylindrical,  about 
one  inch  long,  and  pointed ;  the  flowers  occur  in  small  brush- 
like groups  around  the  young  twigs,  and  are  whitish; 
the  fruits  form  closely  packed,  short  cylinders,  around 
the  branches;  the  popular  name  applied  here  to  this 
shrub  is  "broom,"  and  it  is  quite  characteristic  of  granitic 
soil.  Having  made  a  mental  note  of  the  information 
I  resolved  to  try  it  myself  should  occasion  arise.  The  latter 
days  of  last  week  I  was  much  troubled  with  a  violent  catarrh, 
stiff  neck,  cough,  and  a  difficulty  in  swallowing.  Obtaining  a 
small  sprig,  I  chewed  a  few  leaves  (two  or  three)  at  irregular 
intervals.  In  two  days  the  latter  symptoms  had  altogether 
disappeared  and  the  catarrh  so  much  abated  that  it  no  longer 
incommoded  me.  No  other  remedies  were  used.  In  case  some 
of  the  learned  members  of  the  Society  would  feel  inclined  to 
examine  the  plant  chemically  in  order  to  determine  its  probable 
medicinal  character,  some  specimens  accompany  this  note. 
The  taste  shows  the  existence  of  a  not  disagreeable  aromatic 
oil. 

J.  G-.  Otto  Txppeb,  Corr.  Mem. 
Ardrossan,  26th  March,  1880. 


Appkhddc  to  the  List  or  Plants  about  Abdbossan, 

By  Mb.  Otto  Teppeb,  F.L.S.,  Corr.  Mem. 

The   species  have  all  been  determined  by  Baron  F.  von 
Mueller. 

CBTTCIFEBJB. 

Alyssum  minimum,  Pallas.    T. 

Cardamine  laciniata,  F.  M.    C. 

Goococcub  pusillus,  Drummond  and  Harvey.    C. 

POLYOALXJS. 

Comesperma  calymega,  Labitlardiere.  (?)  C. 

CABYOPHYLLA. 

Drymaria  filif ormis,  Bentham.    T. 

POBTULACM. 

Claytonia  pusilla,  F.  Jf.    Muloowurtie,  C. 
Claytonia  pygmaa,  F.  Jf.     Muloowurtie,  F. 
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nooDM. 
Triantbema  Iwanfflinta,  F.  M.    i*»i*i«^  road,  P. 
uuoucu 

Atiiplex  Muelleri,  Htmiham.     C. 
Atriplex  mierooarpum,  BentAnm.    C. 
Sweda  maritime,  Dumorticr.    SaltmarabM,  C. 
Kochi*  humilliina,  F.M.    C. 

KUTAjQX*. 

Plagianthui  glomerahui,  Bmtk.    T.  Mid  P. 

arsBCVLUoma. 
Thoroaai*  petalocalyx,  F.  M.     Maitland  nndhills,  T. 

uranuou. 

Dodon»a  Tepperi,  F.  Jf.    T,  rare. 

LaavHorou 
Goodift  medicaginea,  F.  M.     Kilkerran. 
Acacia  acinacea,  LMbg.     Black  Point,  Muloowurtie,  C. 

HALoaienrxx. 
Loudonia  Behrii,  Seilneitrndal.     Muloowurtie  and  Mm' t J  and 

MlldhillB,   T.    (P). 

iniTicii. 
LeptoBpermom  lnvigatum,  F.  M.     Muloowurtie  Randkilla 

and  coast,  and  Black  Point,  G. 
Eucalyptus  dumoaa,  A.  Cunn.    T.  and  P. 

mnuiRu, 
Hydrocotyle  roguloea,  Tttmcminoui.    Maitland  nandnilli,  T. 
Didiacui  punlliu,  F.  M.     Muloowurtie,  P. 

OOHFOUU, 

Podolepis  Siemssenia,  3T.  M.    Muloowurtie,  P. 
Helicbrysum  obtnsif  olium,  Stmd.    P. 
Centipeda  Cunninghami,  F.  M.    T.  and  P. 

IfOOM 

Stylidium  calcaratum,  B.  Br.    Maitland  sandhills. 

flOOSKVOTIM. 
So»Tola  linearis,  S.  Br.   Maitland,  T.  and  P. 

BUflMDU. 

SlypheUa  Bichei,  Labia.    Black  Point,  C. 

BOejAXaCM. 
Mitruacme  paradoia,  B.  Br.    Muloowurtie,  P. 


m 

iiTOMmnru. 
Eremophila  viridiflora,  JR  Jf    P. 

OBOHIDU. 

Thelymitra  carnea*  R  Br.    Yorke  Valley,  T.,  rare. 
I^rperanthus  nigricans,  B.  Br.    Maitland  sandhills,  T. 
Adanthus  exsertus,  B.  Br.    P. 
Caladenia  carnea,  B.  Br.    T.  and  P. 

LTTJACM. 

Ch&m&scilla  corymbosa,  F.  It.    Yorke  Valley,  T.,  rare. 

BBSTIACBJB. 

Centrolepis  aristata,  Boem.  and  Sekult.   Maitland  sandhills,  T. 
Centrolepis  aristata,  dot.  pygmaa.    Muloowurtie,  P. 

CTPERACU. 

Iiepidosperma  viscidum,  JR.  Br.,     0. 

Scnoenus  Brownii,  J.  Hooker.    Maitland  sandhill*,  T. 

Schcenus  Tepperi,  F.  M.    Q. 

GBAimru. 

Sporabolus  Virginicus,  Kunth.    Winulta,  P. 
Danthonia  nervosa,  J.  Hooker.    Yorke  Valley,  T. 

FLLICE8. 

Cheilanthes  distans,  B.  Broum. 

Cteococcue  puiiUue  is  remarkable  for  being  strongly  suspected 
of  having  two  widely  different  forms.  The  principal  one  pushes 
its  fruit  below  the  soil  while  perfecting  and  ripening ;  the  other, 
generally  a  weaker  plant,  has  an  upright  stalk,  and  resembles 
very  much  a  Cardamine.  It  is  not  very  common,  and  occurs 
generally  where  an  accumulation  of  decayed  animal  matter  has 
enriched  the  soil,  as  in  the  camping  place  of  cattle. 

Gomeeperma  ealymega  is  not  yet  fully  identified,  as  a  doubt 
exists  whether  it  may  not  prove  to  be  ft  defbUatumy  F.  M.    It 

Sows  among  the  grass  near  the  coast,  near  Rogue's  Pointy 
uloowurtie. 

DrvnutriaJUijbrmie  is  quite  new  to  the  province,  haying  hitherto 
only  been  known  from  the  Irwin  Biver,  W.  Australia.  It  is  an 
elegant  little  plant,  resembling  a  Okytoma,  and  was  found 
flowering  in  the  latter  part  of  September,  in  the  mallee  scrub, 
near  the  Kalkabury  road,  five  miles  from  Ardrossan. 

Of  similar  interest  is  Trianthema  h*miUimay  which,  as  Baron 
P.  y.  Mueller  informs  me,  had  formerly  only  been  known  from 
one  locality,  between  the  Rivers  Darling  and  Lachlan.  It 
occurs  here  on  low  ground  on  the  Maitland  road  near  the 
boundary  of  the  Hundred  of  Cunningham,  and  is  most  probably 


the  smallest  of  all  phanerogamic  plants  of  the  world ;  the 
tallest  specimen  scarcely  exceeds  one-eighth  of  an  inch.  It  hat 
not  been  seen,  though  looked  for,  at  any  other  locality. 

KoeXia  humillittta  is  also  new  to  the  province,  its  proper 
habitat  being  Victoria.  It  is  a  small  plant,  and  is  becoming 
Terr  rare  through  the  cropping  of  the  sheep. 

Plagiantkn*  ghmeratu*  occurs  only  in  the  northern  part  of 
the  Hundred  and  beyond,  but  occasionally  a  stray  specimen  is 
seen  near  Ardrossan.  It  is  a  much  smaller  plant  than  its 
congener,  P.  tpicatu*.  The  latter  only  flourishes  once,  and 
once  only,  on  newly-burnt  soil,  the  seed  then  becoming  latent, 
till  another  fire  starts  it  into  growth.  Acres  of  dead  stalks, 
five  to  seven  feet  high,  may  be  seen  in  fertile  parts  of  the 
scrub,  and  not  a  single  young  plant  comes  up  for  years. 

'.Dodaaasa  'JTepperi,  F.  v.  M.,  is  a  new  species,  distinguished  by 
its  dense  low  growth,  very  small  leaves,  and  a  quadrilateral 
speckled  fruit.  Only  one  plant  has  as  yet  been  found  on  a 
stony  hillside,  near  Ardrossan. 

Gfoodia  medieaoinea  is  new  for  the  locality,  and  was  obtained 
from  Kilkerran  ty  Dr.  Engelhardt,  of  Maitland. 

Acacia  acinacea  has  only  been  seen  here  on  the  low  plain  at 
Black  Point,  but  was  formerly  observed  in  great  plenty  near 
Monarto  and  at  Truro  on  stony  hills.  It  has  a  silvery  grey 
leaf. 

Hydrocotyle  ruawlota  had  not  before  been  known  out  of  W. 
Australia,  bat  Baron  F.  v.  Mueller  remarks,  has  perhaps  been 
overlooked  and  taken  for  S.  capillaru.  It  occurs  sparingly  in 
the  mallee  scrub  of  Muloowurtie  and  the  sandhills  near 
M  ait  land. 

Selichrytum  obtutifolium  has  been  only  obtained  in  one 
specimen  near  Ardrossan.  Its  leaves  appear  to  die  off  when  is 
full  bloom. 

Stvlidiam  calcaratum  is  new  for  the  locality.  It  is  a  very 
small  plant,  scarcely  a  quarter  of  an  inch  long,  but  the  stalk  it 
about  one  and  a  half  inches,  and  the  flower  very  large  for  its 
bearer.    It  was  profusely  abundant  for  the  apace  of  a  few 

2uare  yards  near  the  sandhills  N.  of  Maitland,  while  round 
ont  not  any  could  be  discerned. 

TheU/mitra  cornea  is  one  of  the  rarest  of  our  orchids,  and 
also  new  for  the  locality,  it  having  before  only  been  found 
about  Monnt  Lofty.  The  specimen  was  found  growing  under 
the  protection  of  an  old  brush  fence  in  Torke  valley.  Under 
similar  circumstances  Chameeieilla  eorymboia  was  found. 

Zyperanthu*  nigricans  has  nowhere  else  been  observed  by  n» 
than  among  the  sandhills  near  Maitland.  It  is  a  beautiful 
orchid,  that  obtained  its  specific  name  from  drying  perfect!)' 
black.    Aeianthut  exiertu*  and  Caladenia  cornea  occur  often  in 
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society,   but   the  former  only  and  exclusively  on  granite  toil 


Schamm*  Tepperi,  ¥.  v.  M„  is  a  new  species,  oocup; 
dry  hillsides  and  summits,  chiefly  in  the  neighbc 
granite,  where  it  flourishes  beat. 

Gheiiantha*  ditto**,  B.  Br.,  has  only  been  found  in  one  spot 
of  a  few  yards  square  growing  on  a  metamorphosed  horablendic 
schist,  altered  by  contact  with  granite  into  a  jaspery,  green 
and  white  banded  stone. 


GEOLOGY. 


Sock  formations'  and  minerals  in  the  vicinity  of  Feake,  C.A., 
being  a  report  by  Professor  E.  Tate  on  specimens  for- 
warded by  Mr.  J.  Chandler. 
Pai-SiJ.UKiAH. — The  hill  country  is  constituted  principally 

of  micaceous  and  homblmdic  slats*,  but  taloo*e  slate  also  occurs, 
j        and  dioritm  ia  abundant.  The  quartz  reins  in  these  metatnorphie 

Tocke  yield  an  abundance  of  mieaeeom*  tro*-ore,  and  specimens 
i        of  caleite  with  copper  pyrites  and  purple  copper  and  green 
(,       carbonate  of  copper  hare  been  obtained  from  them. 
f,  JtTEAasic. — A  dense  gray  earthy  fossiliferous  limestonefrom 

Peake  contains  the  following  species  of  fossils,  but  in  a  bad 

state   of   preservation : — Mottoti*  Bariyli,    Moore ;    Cytkerea 
I,'         Clarkei,  Moore ;  Pleurtmya  sp. ;  Zinyula  sp. 
4  A  similar  fossiliferous  rock  is  reported  by  Mr.  Chandler,  on 

.,         the  information  of  Mr.  Cameron,  the  manager  on  Mr.  A.  B. 

Hurray's  run  at  Cootanoorina,  80  or  40  miles  west  from 
jj  Peake,  to  have  been  discovered  in  that  place  in  a  well  SO  feet 
:r(  deep  on  the  banks  of  the  Peake  Creek.  "  The  rock  is  a  masB 
of  fossilised  mussel  shells,  which  are  about  the  size  of  a  man's 
,i'  hands  closed  and  pressed  together." — J.  C.  The  fossils  here 
,.  referred  to  are  oasts  of  Oytherea  Clarkei.  Mr.  E.  Beetson 
a  communicates  fossils  obtained  by  him  at  the  foot  of  Mount 
\\  Hargaret.  They  are  Belevmitt*  sp.,  DrntaUtim  sp.,  Ckione  sp., 
jj  and  a  small  compressed,  sub-equilateral  Pleuromya.  He  assures 
me  that  the  Jurassic  rocks  occupy  the  low  country,  and  that 
jj.  the  "  spring-mounds  "  are  based  upon  them. 
t  *  Desist  Sahsstobtx. — Among  the  specimens  probably  derived 

$t        from  beds  of  this  age  are : — 

,  ■'  _  Srovm   hydrcm*  oxide  of  iron-box**,     "  found   on   the   stony 

,1  ridges  eight  miles  north  of  Peake,  under  Mount  Kingston 

/  nange  -,  no  springs  in  immediate  vicinity."  Natural  marble*  or 
,  ■/  tone  bullet*,  which  are  terms  that  may  appropriately  be  applied 
,4        w  spherical  masses  of  quartsose   sand  cemented  by  brown 
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hydrous  oxide  of  iron,  "  found  in  great  plenty  on  the  rise*  on 
which  the  previously-mentioned  specimens  were  taken."  The 
marbles  are  solid  throughout,  and  do  not  exhibit  any  signs 
of  haying  acquired  their  spherical  shape  by  rolling,  particularly 
as  several  examples  present  prominently  projecting  fragments 
of  quarts. 

From  the  table-lands  specimens  of  chaloedonic  quarts  and 
jasper  stones  "  are  found  scattered  about  amongst  the  loose 
surface  quarts  on  the  flats  four  miles  west  of  dug." 

Bscbvt. — Deposits  from  the  springs  at  Peake.  "  The  surface 
covering  of  the  flat  around  the  spring  "  is  a  fine  sand  cemented 
by  calcareous  matter ;  exterior  surface  of  specimen  botryoidal. 
A  dense  calcareous  tuff  "  from  spring  flats  at  Peake."  A  red 
ochre  with  gypsum  "found  near  the  springs."  A  cellular 
calcareous  tuff  forms  "  the  top  crust  of  the  mound-springs." 
An  opalescent  quarts  is  "  a  common  specimen  taken  from  the 
springs." 

The  above  specimens  prove  most  conclusively  that  the 
mounds  are  composed  of  mineral  matter  deposited  from  the 
water  of  the  springs,  and  do  not  owe  their  iorm  to  volcanic 
action,  as  is  popularly  supposed,  and  has  been  insisted  upon  by 
some  observers  (see  Trans,  of  this  Society,  1879,  p.  I) 

TonrmdUne. — A  large  prismatic  piece,  about  It  inches 
diameter,  from  Mount  Boothby ,  90  miles  north  of  Alice  Springs, 
where  it  is  said  to  be  abundant.  "  If  I  am  not  mistaken,  I 
have  seen  plenty  of  it,  only  in  smaller  pieces,  running  in  veins 

Mica,  in  large  transparent  plates.  "In  large  quantities 
in  the  MacDonnell  Banoes."    J.  C. 

Magnetic  iron  ore,  "locality  uncertain,  but  suspected  to 
have  been  found  in  this  neighbourhood."    J.  C. 

a  Hard  kaolin  clay,  "  obtained  from  a  high  table  land  hill 
eight  miles  south-west  from  Charlotte  Waters.  A  quarry  of 
this  was  opened  there,  and  the  station  was  built  of  it ;  it  also 
makes  excellent  tobacco  pipes."    J.  C. 


Graphic  G-bjjote. — Mr.  Otto  Tepper  forwards  a  specimen 
of  graphic  granite  consisting  of  rea  felspar  and  translucent 
quartz  arranged  prismatically,  so  that  in  a  cross  section  the 
felspar  appears  to  be  interspersed  with  graphic  lines  of  quarts. 
He  writes: — "It  was  discovered  on  the  north  side  of  the 
Maitland-road,  on  the  eastern  incline  of  Yorke  Valley  ridge, 
Yorke's  Peninsula,  forming  a  dyke  of  a  few  yards  in  width 
between  the  gneissic  rock.    The  strike  of  the  dyke  is  indistinct, 


but  appears  to  bo  8.E.  and  N,W.     The  scrub,  oompoM 
Melaleuca  wmemata,  ii  very  dense  there,  hindering  all  o 


The  scrub,  composed  of 

1  obser- 
vations." 

8ectiona  of  itrata  traversed  by  welli  made  for  and  communi- 
cated by  Mr.  W.  Fowler,  at  Yarrow,  in  the  Hundred  of 
Clinton,  on  the  west  side  of  head  of   St.  Vincent '■ 
Gulf:— 
No.  1.  Section  815,  Hundred  of  Clinton,  in  creek.     Height 
of  surface,  78  feet  above  high-water,  determined  by  spirit  level. 
Fast  Bauaiks. 

1.  Bed  loam  and  gravel  ...  78    Brackish  water 

2.  Bock,  an  impure  mixture  Contains  roots  of  trees,  evi- 

of  sand  ana  lime       ...    6  dently  of  mangroves 

Total 84 

"  This  well  is  nearly  one  mile  from  the  sea,  but  the  water  found 
on  it  is  at  exactly  the  same  level  as  the  sea  at  present.  It  also 
shows  that  the  sea  must  have  been  at  the  same  level  as  now 
when  the  mangrove  roots,  now  fossil,  were  growing."  W. 
Fowler. 

No.  2.  Section  318,  half -a-mile  north-west  of  No.  1.  Surface 
186  feet  above  high-water  by  spirit  level. 


1.  Bed  clay  80 

2.  Soft  sandstone 100    Water  found  at  130  feet 

3.  Very  fine  running  sand    15    Sinking  stopped  by  inflow  of 

water,  not  fresh,  bnt  good 

Total 1*5  enough  for  sheep 

No.  8.  Section  276,  in  creek,  one  and  a-half  miles  north  of 
No.  2.  Surface  165  feet  above  high  water.  Very  brackish 
water  was  reached  at  165  feet  from  surface.  The  nature  of 
strata  exactly  as  in  No.  2  well. 

Well  section,  at  about  ten  to  eleven  miles  west  from  lake 
Torrens,  near  Whittata,  communicated  by  Mr.  H. 
Lattorff:— 

lest, 

1.  Bright  red  sandy  soil   ...  ...  ...  ...    3 

2.  Soft  red  clay ...  ...  ...  ...  ...  15 

8.  Darker  red  sandy  clay...  ...  ...  ...27 

4.  Fine  yellow  reddish  sand  ...  ...  ...  18 

5.  Whitish  sandy  clay  with  ironstone  boulders  ...  12 

6.  Bright  yellow,  white,  blue,  and  then  red  clay-slate     58 

Total 128 
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Below  128  feet,  at  which  saltwater  was  met  with,  there  occurs 
a  hard  red  slate  containing  mica. 

Mr.  Lattorff  writes,  JuTy  24, 1880,  that  the  rainfall  during 
the  four  seasons  he  has  been  at  Whittata  has  fallen  between 
four  and  seven  inches  per  annum ;  that  the  rain  does  penetrate 
the  soil  for  more  than  four  feet  on  the  average,  except  in 
faroured  places,  where  we  have  found  damp  ground  to  seven 
feet,  or  when  saltwater  lies  near  the  surface.  This  is  tbe 
result  arrived  at  from  observations  made  in  the  course  of  trial 
and  excavating  dams  to  the  number  of  about  forty. 
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Sbc\tm  for  t\t  (Srpm^atimr  atrtr  direction 


or 


EFFORTS  OF  AMATEUR  COLLECTORS. 


EDITED  BY  THE  PRESIDENT  AND  HON.  TBEASUBEE. 


Extracts  from  Regulations  of  the  Society. 

1.  The  Royal  Society  of  South  Australia,  being  desirous  of 
encouraging  the  study  of  Natural  Science,  is  prepared  to  direct 
the  efforts  of  amateur  collectors,  and  to  receive  from  them  ob- 
servations and  specimens — undertaking  to  record  original  ob- 
servations, and  when  practicable  to  identify  specimens.  Those 
willing  to  engage  in  a  systematic  correspondence  are  requested 
to  communicate  with  the  Hon.  Secretary,  Adelaide. 

2.  Persons  co-operating  with  the  Society  in  recording 
Natural  Science  phenomena  in  this  province  be  entitled  "  Local 
Correspondents. " 

3.  A  list  of  local  correspondents  be  appended  to  the  "  List 
of  Members  of  the  Society,"  published  in  its  Transactions. 

4.  Approved  communications  from  local  correspondents  and 
members,  and  records  of  new  facts,  not  being  of  the  nature  of 
a  formal  paper,  be  published  in  the  Transactions  of  the  Society 
under  the  title  of  "  Miscellaneous  Contributions  to  the 
Natural  Science  of  South  Australia,'9  and  that  a  reprint  of  the 
same  be  transmitted  to  each  local  correspondent. 


Notb. — Eminent  Australian  naturalists  have  consented  to 
act  as  referees  in  their  respective  departments. 


INSTRUCTIONS. 


1.  Not  fewer  than  two  specimen*  of  each  kind  of  plant 
should  be  forwarded ;  also  of  other  objects,  particularly  shells, 
insect*,  crabs,  polysoa,  and  fish,  when  not  too  bulky.  In  the 
case  of  those  plants  and  animals  in  which  the  sexes  an  in 
different  individuals,  one  example  at  least  of  each  sex  should 
be  sent. 

2.  Bach  specimen,  or  each  set  of  specimens  should  be  dii- 
tinctively  numbered;  and  the  duplicate  specimens  retained  by 
correspondent  should  be  numbered  correspondingly. 

8.  Notes  on  the  habits,  habitat,  station,  food,  native  and 
colonial  names,  and  other  particulars  should  be  recorded  at 
the  time  of  observation.  The  memorandum  referring  to  any 
specimen  should  be  docketted  with  a  number  corresponding 
with  that  affixed  to  the  specimen. 

Tbe  lite  hliloxy  al  nearly  til  Australian  animals  is  mssgre,  mm]  than  ii 
little fear that  the information wUsk  von can afford  fs oi " no as*." 
bsosnsa  "  too  little,"  or  it.  apparently,  "  what  ovary  one  snows." 
PUati  from  district!  fat  Inland,  or  rassntly  settled,  ars  vary  sasw- 
able.    Do  not  szelade  from  jonr  local  collection  any  object  merely 
beeaose  It  osour*  freqoontly  or  appears  insignificant. 
4.  Parcels  not    exceeding  one  pound    in  weight,  nor  of 
greater  dimensions  than  two  feet  by  one  foot,  may  be  forwarded 
by  post  (suitably  protected  against  breakage  or  crushing),  if 
directed  as  follows : — 
JjrtaraJ  Sittoty  Specimen*,  without  Letter. 
Fnm  — {add  nams  and  address) 

Totiu 

Director  of  the  Natural  Science  Section, 

Eoyal  Society,  Adelaide. 
The  rate  of  postage  is  one  penny  for  each  raw  newest. 

6.  If  a  parcel  be  too  large  for  transmission  by  post,  describe 
contents  and  suggest  mode  of  transit  to  the  Director,  whose 
advice  should  be  awaited,  ao  that  unnecessary  expense  may  be 
avoided. 

6.  As  it  is  very  desirable  that  correspondents  should  get 
beyond  mere  collecting,  the  Society  will  endeavour  to  obtain 
information  touching  works  suitable  for  study  or  reference, 
and  in  other  respects  will  help  them  in  completing  and  per- 
fecting the  scientific  results  of  their  observations. 

7.  Applioations  for  a  money  grant  should  state  the  amount 
required  and  the  mode  and  object  of  the  proposed  outlay. 


SHORT   DIRECTIONS 

JOB 

COLLECTING  AND  PRESERVING. 


Mammals. — Skin*  may  be  dressed  with  arsenical  soap  or 
alum  and  salt  (see  Appendix).  Skeleton*  (the  skulls  are  moat 
important)  mar  be  cleaned  by  the  agency  of  ante.  For  this 
purpose  the  skeletons,  coarsely  divested  of  their  flesh,   are 

? laced  in  a  box  and  set  over  an  ant's  nest,  holes  in  the  box 
eing  made  for  the  passage  of  the  insects.     Skull*  may  be 
Oared  by  cautious  boiling  and  subsequent  removal  of  the 
Bodiet  of  mailer  kind*  may  be  preserved  in  spirit  or 
other  preserving  fluid  after  removal  of  intestines. 

Bikds  —Skins  and  skeletons  as  in  the  case  of  mammals.  Pre- 
serve skulls,  breastbones,  feet,  and  eggs. 

Reptiles,  as  in  the  case  of  mammals;  they  may  be  killed  by 
being  violently  thrown  on  soft  ground,  or  by  a  knife  stab  at 
the  junction  of  the  head  and  neck. 

Fibh. — Smaller  kinds  may  be  preserved  in  spirit.  Larger 
reptiles  and  fish  may  be  cut  through  lengthways,  and  the  half 
skin  glued  or  sewn  on  pasteboard. 

Note  the  contents  or  the  stomach  or  crop  of  the  foregoing 
""'  — "~b  the  food. 


Iitsectb  may  be  sought  for  under  the  bark  of  living  trees, 
under  stones,  about  and  in  the  carcases  of  decaying  animals, 
on  the  leaves  and  flowers  of  herbs,  shrubs,  and  trees,  and  in 
pools  and  streams.  Some  must  be  sought  for  at  night  by  the 
aid  of  a  lantern.  Most  may  be  captured  by  hand.  Small 
forceps  are  useful  to  pick  up  insects,  especially  the  noxious 
ones;  but  some  others,  as  butterflies,  may  be  caught  by  a 
muslin  bag-net,  and  the  aquatic  species  may  be  taken  by  the 
same  means. 

Delicate  specimens  may  be  temporarily  pinned  to  a  layer  of 
cork  or  agave  stem,  in  the  crown  of  a  tall  hat.  A  captured 
insect,  not  being  a  butterfly  or  moth,  should  be  killed  by 
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placing  it  in  »  wide-mouthed  bottle  of  ft  use  convenient  for  the 
pocket,  in  the  bottom  of  which  baa  previously  been  placed 
some  piece*  of  cyanide  of  potassium  (Jttgily  poixmo**),  covered 
by  ft  layer  of  blotting-paper  or  fine  sawdust.  The  bottle 
most  be  lecnrely  corkod  or  stoppered.  In  the  absence  of 
crftnide  of  rrtrntitmi.  the  insects  may  be  killed  by  immersion 
in  spirit,  and  beetles  by  dipping  them  into  hot  inter.  Small 
beetles,  ants,  Ac.,  mnat  be  gammed  on  card  circles.  A  great 
many  insects,  particularly  beetles,  may,  after  careful  drying, 
be  packed  in  layers  with  fine  sawdust  m  a  tin  box ;  tike  lid  of 
the  box  should  be  made  secure  against  the  ingress  of  those 
small  insects  which  are  so  destructive  to  entomological 
specimens. 

Butterflies  and  moths  may  be  killed  by  a  pinch  between  Hie 
fingers  just  beneath  the  insertion  of  the  wings.  The  insect 
its  wings  having  been  carefully  brought  together,  is  to  be 
placed  in  an  envelope  of  paper  (of  the  stiffness  of  stent  writing 
paper)  of  the  form  here  described : — Take  a  square  piece  or 
paper,  fold  it  diagonally,  but  so  as  to  make  the  upper 
triangular  piece  a  little  smaller  than  the  lower;  place  the 
butterfly  between  the  folds,  and  now  turn  over  and  press  down 
the  overlapping  margins  of  the  lower  triangle.  The  eixe 
of  the  original  square  must  be  determined  by  the  aiae  of  the 
insect,  so  as  to  make  the  envelope  just  large  enough  to  prevent 
tho  insect  shifting.  When  dry  the  envelopes  may  be  packed 
in  layers  in  a  tin  dox. 

Sf-edkbs  and  the  like. — Preserve  in  spirit,  glycerine,  or 
preservative  fluid.  Note  habits,  kind  of  web,  nan*.  The 
colours  should  be  described  in  life;  the  special  points  for 
description  are  the  number  and  position  of  the  eyes,  jaws, 
relative  length  of  legs,  shape  of  breast-plate,  male  palps,  and 
epigyne  of  female. 

Cubs,  crayfish,  shrimps,  and  the  like;  and  SrasniH,  and 
sea-urchins  should  be  immersed  in  spirit  for  a  minute,  or 

Est  long  enough  to  destroy  life,  and  afterwards  dried  rapidly 
artificial  heat,  below  that  of  the  boiling  point  of  water.  In 
t  case  of  the  salt  water  forms  it  would  be  well  to  wash  them 
in  fresh  water  before  treating  them  with  spirit.  Small 
specimens  may  be  kept  in  the  spirit  or  preservative  fluid. 

Mabot  Shells. — Endeavour  to  procure  them  with  their 
animals.  Some  cling  to  rocks,  others  beneath  loose  atones,  or 
burrow  in  sand  or  mud  between  tide  marks.  Extreme  low 
tides  should  be  availed  of  to  secure  those  which  habitually 
inhabit  the  region  just  beyond  low  tide  mark ;  those  still 
further  out  can  only  be  procured  by  dredging,  but  are 
occasionally  cast  up  on  the  beach  during  storms.    Dead  sheila 


1OT 

accumulate  towards  high  water  mark.  Particular  circumscribed 
areas,  at  certain  times,  may  be  neon  on  clow  examination  to  be 
Rtrewn  with  small  shells,  some  microscopic ;  this  ikell  *a*d  is 
in  great  request,  and  should  be  gathered  by  lightly  scraping  it 
together  by  a  lath  or  knife-blade;  transfer  to  a  bag.  The 
coarser  material  may  be  removed  by  sifting.  On  sprinkling 
the  shell  sand  on  the  palm  of  the  hand,  there  should  appear 
few  grains  of  sand,  the  milk  should  be  small  entire  shells. 

Snail  shells,  not  having  a  natural  polish,  may  be  cleaned  as 
follows : — Place  in  cold  water,  boil,  drain  off  water,  add  cold 
water,  and  remove  animal  by  a  bent  pin  or  cobbler's  awl. 
Take  care  to  return  to  the  interior  of  the  shell  the  horny  or 
stony  lid  which  closes  the  aperture  of  the  shell  when  the 
animal  is  withdrawn  within  it ;  plug  in  the  opereuZwn,  as  this  is 
nailed,  with  cotton  wool.  Shells  naving  a  natural  polish  should 
not  be  boiled,  but  may  be  buried  in  sand,  and  after  the  animal 
has  rotted  away,  washed  with  cold  water. 

The  animals  of  mussel  and  cockle  shells  may  be  killed  by 
immersion  in  boiling  water.  Taken  from  the  water,  the  valves 
gape  widely ;  dry  inside  and  outside,  close  the  valves  by  the 
pressure  of  the  thumb  and  fingers  of  one  hand,  and  wind 
a  moistened  thread  or  tape  two  or  three  times  around  the 
shell  and  tie.  Small  examples  of  snails  and  other  shells  may 
be  dried  in  sand.  A  few  living  specimens  of  each  kind  should 
be  preserved  in  spirit.  Homoeopathic  bottles  are  useful  to  keep 
small  specimens  distinct. 

TiAwn  Smalls  abound  most  among  craggy  rocks  of  the  hill 
country,  and  may  be  found  among  the  crevices  of  rocks  or 
under  large  stones,  or  collections  of  damp  leaves. 

Fbkshwateb  Snails  and  mussels  occur  in  most  waters,  some 
living  on  the  aquatic  plants,  others  buried  in  the  bottom  mud. 
They  may  be  collected  by  hand,  but  more  conveniently  by 
means  of  a  perforated  tin-pannikin  fixed  to  the  end  of  a  stick. 
After  scraping  over  the  bottom  with  this  dredge,  wash  by 
shaking  in  water,  examine  residue,  and  transfer  shells  to  box 
or  bottle. 

The  after  treatment  for  the  land  snails,  freshwater  snails, 
and  mussels  is  the  same  as  for  sea  snails  and  cockles. 

Polyboa  are  thrown  up  on  sea  beaches,  especially  from  deep 
water ;  some  have  the  aspect  of  delicate  seaweeds,  others  of 
corals.  The  horny  flexible  kinds  are  generally  grey  or  light- 
brown,  reddish  if  alive,  curl  inwards  on  drying.  Individual 
cells  require  hand  magnifier  to  bring  out  details.  Many  of  this 
class  of  animals  are  parasitic  on  seaweeds  (especially  on  root- 
like bases),  and  encrust  shells  and  stones.  Information  at  to 
the  live  animals  much  needed. 


Pixurm  may  be  found  on  the  fur  or  feathers  of  live  mam- 
mals end  birds,  or  attacked  to  reptile*  and  fish.  Internal  para- 
sites (particularly  desired)  live  in  the  liver,  stomach,  intestines, 
or  other  organs  of  animala 

Plaxts  are  best  preserved  by  drying.  The  apparatus  for 
drying  flowering  plants,  ferns,  and  mosses  eonauta  of  a  few 
smoothly-planed  boards,  newspapers,  and  coarse,  stent,  unsized 
paper,  or  blotting-paper.  Upon  one  of  the  boards  place  a  few 
Folds  of  newspaper,  a  sheet  of  drying  paper,  on  which  the 
plants  are  to  be  carefully  laid  oat,  then  another  sheet  of 
drying  paper,  and  again  more  folds  of  paper,  and  so  on.  The 
number  of  shoots  of  paper  to  be  placed  between  each  sheet  of 

Elanta  will  depend  on  the  one  hand,  on  the  thickness  and 
umidity  of  the  specimens;  on  the  other  hand,  on  the  quantity 
and  quality  of  the  paper  one  has  at  command.  On  the  top 
sheet  place  a  board,  and  upon  that  stones,  bricks,  or  other 
weights,  from  20  lbs.  upwards,  according  to  the  consistency  of 
the  specimens.  It  is  useful,  also,  to  have  extra  boards  or  paste- 
boards the  site  of  the  paper,  to  separate  thick  plants  from  thin 
ones,  wet  ones  from  those  nearly  dry,  Ac.  Another  day's  col- 
lection may  be  arranged  in  the  same  way  on  the  top  board,  and 
another  board  used  and  the  weights  replaced.  After  a  few- 
days  the  specimens  should  be  shifted  into  fresh  sheets,  and 
pressure  continued  until  all  their  moisture  is  dissipated  Care 
must  be  taken  that  the  paper  used  is  well  dried.  In  dry- 
weather,  and  by  the  use  of  coarse,  stout  paper,  the  majority  of 
Slants  require  only  one  shifting.  Succulent  plants  may  be 
ipped  in  boiling  water  all  but  the  flowers,  preparatory  to 
drying.  Heaths  and  other  plants  which  are  apt  to  shed  their 
leaves  during  drying  may  be  treated  in  the  same  manner. 
Thick  stems  should  be  pared  down. 

Plants  for  preservation  should  be  carefully  selected,  so  aa  to 
show  the  various  parts  proper  to  them,  not  only  in  flower,  bat 
in  fruit  (both  young  and  mature).  Small  plants  should  be 
gathered  with  their  roots;  the  root-leaves  of  larger  herbs 
should  be  secured,  and  others  may  be  cat  or  folded  into 
requisite  lengths.  Plants  may  be  gathered  into  a  tin  box ;  but 
better  suited  for  this  climate  is  a  portable  collecting  and  drying 
apparatus,  which  consists  of  sheets  of  stiff  paper,  14  inches  by 
9  inches,  or  more,  separately  folded  between  Doards,  or  open 
wooden  frames,  with  crossbars,  connected  by  straps  towards 
the  ends,  and  having  a  third  passing  lengthwise  around.  The 
portfolio  is  a  little  bulkier  and  heavier  to  carry  than  the  col- 
lecting-box, but  its  advantages  are  much  greater,  and  its 
employment  is  imperative  in  toe  case  of  plants  whose  flowers 
close  or  wither  soon  after  gathering ;  and  though  it  is  advisable 
to  transfer  the  plants  from  it  to  the  c  " 
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shing  borne,  yet  neglect  to  do  so  is  not  attended  with  such 
disastrous  remits  as  with  the  collecting-box. 

A  slip  of  writing-paper,  on  whicn  the  date,  place,  and  situa- 
tion in  which  the  specimen  was  gathered  should  be  attached, 
and  note  should  be  taken  of  the  stature,  habit,  colour  of  the 
flowers,  or  of  any  other  particulars  which  the  specimen  itself 
cannot  supply,  or  which  may  be  lost  in  the  process  of  drying. 
Jl  ready  mode  of  attaching  a  label  to  a  plant  is  making  a  loop 
in  the  middle  part  of  the  paper  by  two  longitudinal  cuts, 
through  which  tne  stalk  or  other  part  of  the  plant  is  passed. 

The  perfectly  dried  plants  may  be  packed  up  in  bundles, 
with  a  single  sheet  of  paper  between  each  layer.  They  may 
'be  placed  very  closely  on  tne  sheets,  but  not  in  more  than  one 
layer  on  eacn  sheet,  and  care  must  be  taken  to  protect  the 
bundles  by  sufficient  covering  from  the  effects  of  external 
moisture  or  the  attacks  of  insects. 

The  Society  being  desirous  of  collecting  material  for  a  report 
on  the  introduced  plants,  seeks  information  in  reference  to 
each  plant  as  follows : — 

Whether  a  weed  of  cultivated  or  pasture  ground. 

Whether  an  escape  from  cultivation. 

Date  of  its  appearance. 

The  extent  of  its  spread. 

Whether  on  the  increase  or  decrease. 

The  conditions  most  favourable  for  its  propagation. 

Its  utility  or  inutility. 

Duration  of  flowering. 

Its  common  name. 

Skawkkds  should  be  searched  for  among  the  rock-pools 
between  tide-marks.  Deep  water  alg»  are  occasionally  cast 
up  after  storms,  but  they  should  be  rejected  if  not  fresh ;  they 
may  be  gathered  into  a  linen  bag.  Empty  collecting-bag  into 
a  basin  of  sea-water ;  select  the  best  ana  cleanest  plants  and 
rewash.  To  Mount. — Float  the  seaweed  in  water  and  slip 
under  it  a  piece  of  smooth  drawing  or  fine  white  cartridge 
paper,  arrange  the  specimen  on  the  paper,  and  carefully  remove 
from  the  water,  press  and  dry  between  blotting  paper.  Thin 
plates  of  perforated  zinc  to  support  the  mounting  paper  when 
in  water,  and  to  facilitate  its  removal  therefrom,  will  prove 
useful.  Most  seaweeds  will  adhere  to  the  mounting  paper, 
but  if  it  be  wished  to  have  them  loose  use  calico  instead  of  paper. 

Ghsoiioer. — Bock  specimens  should  be  broken  off  from  rocks 
in  site,  and  not  from  rolled  stones  or  boulders,  though  much 
useful  information  may  be  gained  by  proving  them  to  belong  to 
some  distant  locality.  Take  from  interior  parts  unaffected  by 
weather. 
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Fossil  bones  when  friable  may  We  something  of  their 
original  condition  restored  to  them  by  repeated  makings  in  a 
weak  solution  of  glue. 

Fossils  in  the  form  of  casts  or  moulds  are  for  the  moat  pert 
valueless. 

The  most  useful  form  of  hammer  is  one  of  solid  steel,  short 
and  squared  at  the  head,  and  the  other  side  drawn  to  a  noint; 
the  handle  should  have  inches  marked  on  it.  A  chisel  is  indis- 
pensable for  cutting  out  fossils  from  rock  surfaces.  Old  files 
make  excellent  chisels. 

Specimens  of  rocks,  minerals,  and  fossils  should  be  separately 
wrapped  in  paper.  Delicate  fossils  should  be  packed  in  saw- 
dust or  bran. 

Natural  or  artificial  exposures  of  rocks  should  be  measured 
in  detail,  the  magnetic  direction  of  the  face  of  the  section, 
and  the  amount  of  inclination  of  the  beds  to  be  noted.  Take 
an  example  of  each  bed,  numbering  it  correspondingly  with 
the  denning  number  in  your  description.  Examine  weathered 
surface  for  fossils,  and  state  from  what  stratum  of  the  section 
they  hare  been  obtained,  and  the  frequency  of  their  occurrence. 

The  following  particulars  relating  to  well  sinking  or  borings 
are  much  desired  by  the  Society.  "  Forms,"  to  be  filled  op, 
will  be  supplied  on  application ;— 


BITE  OF  BORING  OB  WELL. 
(To  be  described  as  eocuiatelj  as  possible. 

HEIGHT  OF  SURFACE  of  ground  store  tbe  sss  at  low  water 
(Hating  whether  found  bj  spirit  larai,  or  barometer,  or  estimated.) 

SIZE  OF  HOLE 
end  bow  rank. 

Depth  in  feet  below 
the  Borises. 

Satan  ol  Strata. 

From 

To 

found  therein,  whidh  msy  seeompaaj  this  statement.    Also  gii 
which  water  was  found,  stating  whether  bash,      "    ■■■■■=■• 
and  give  any  other  information  whieh  mar  be  of 


i  depth  at 

r  mmeral, 


N.B. — The  full  equipment  of  a  naturalist  comprises  a 
great  variety  of  articles ;  but,  under  any  circumstances,  he 
considers  the  following  indispensable: — Pencil,  note-book, 
knife,  string,  pins,  paper  for  wrapping,  and  match-box. 
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APPENDIX. 


Brans  fob  D*issnro  Skbto 
(1)  .—Anemoal  kmd. 
Arsenious  acia 

Carbonate  of  potash 
Camphor 

vVBvST  ...  «•• 


4  oss. 

4  OSS. 

4  drama. 

1  OE. 

8  osa. 


Cost  of  ingredients  about  2a.  Od. 

Mix  under  a  gentle  heal    When  need  form  a  lather  with 
any  spirituous  liquor  and  apply  with  a  brash. 

(2). — A  emUtUmteflr  ike  above. — Alum  8  parts,  common  salt 
1  past,  pure  water  24  parts,  by  weight. 

Bscms  von  Psbssbyatiyi  Fluids. 
(8).   Methylated  apart*,  at   60  deg.  oyer  proof;   price  in 
Adelaide  7s.  per  gallon ;  may  be  diluted  with  an  equal  quantify 
of  water. 

—Wickertheimer'*  preservative  fluid — 
Alum 10    drams  \ 


(*). 


Common  salt... 
Saltpetre 

Carbonate  of  potash 
Arsenious  arid 


Dissolve  in  800 
drams  of  boiling 
water. 


2i  drams 

1*2  drams 

6    drams 

1    dram 

After  cooling  and  filtering,  add  to  every  ten  pints  of  this 

solution  four  pints  of  glycerine  and  one  pint  ot  methylated 

spirit.     Cost  ox  ingredients  about  6s.  per  gallon. 

Specimens  thai  ha?e  bean  immenadte  acme  daja  or  weeka,  aeoordmg 
to  their  ate,  will  kaep  out  of  the  solution,  and  win  remain  plastic. 

(5). — Qoadhy'e  eolmtion,  a  substitute  for  spirit,  may  be  em- 
ployed for  soft-bodied  animals,  without  shells  or  bones — 

Salt       4  oss.       (  {**  ^^  "*» 

Alum     2  oss.       •    KJJSSl  we" 

Corrosive  sublimate    ...    4  grains  1  g£rtogether'  "* 

(6). — Qiycerme.— The  disadvantageous  property  of  corru- 
gating and  decolorising  animal  structures  possessed  by  spirit  is 
obviated  by  the  use  of  glycerine.    Betail  price,  4e.  6a.  per  lb. 

(7). — A*  aqmeom  eolmtUm  of  ohm,  in  the  proportion  of  alum 
1  part,  pure  water  16  parts,  preserves  animal  substances  very 
well  for  a  short  time ;  all  the  parts  retaining  their  natural 
conditions  to  some  extent,  except  the  bones  and  shells,  which 
are  acted  on  by  its  acidity.    Betail  price,  9d.  per  lb. 

(8). — Strong  ealt  and  water  may  be  used  in  the  absence  of  any 
of  the  above,  for  quite  temporary  purposes. 


